Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



F V 



TABLETS 



OF 



A N A T O M 




DISSECTIONAL AND SCIENTIFIC. 



BY 

THOMAS COOKE, F.R.C.S., Eng. ; 

B.A., B.Sc, M.D., Paris; 

BIROKON TO TUB Ul T-PATIKNTH, W1UTMIN8TKR HOSPITAL, 
A5D LRCrURKR AT TIIR HCllOOL OK AXATOMY, rilYHIOLOOT, AND BIROBRT ; 

AND 

F. G. HAMILTON COOKE. 



PART III.— HEAD & NECK, THORAX, BRAIN. 

( With 280 Illustrations.^ 



LONGMANS, (iRKEN, AND CO., 

39. PATERNOSTER ROW, LONDON; 
NEW YORK AND BOMBAY. 

1898. 



.1 /. /. JiJ a II TS liKSER \ El), 



Price 10/6 nett. 



\ 



»(- 



LONDON : 

McCuKmOOALE & Co., LlMlTEU, CARDIXaTUX STR£RT, N.W. 









• • 



• » 






■ • • * 

» • • 

• • * • 






• • 



6 77-i 



TO 

ELLIS, HEATH, AND HOLDEN, . 

AND TO THE MBHOBY OF 

HENEY GRAY, 

MEN TO WHOM, IN THIS CX)UNTBT, AS TO 

CEUVEILHIER, HIRSCHFELD, and CONSTANT SAPPEY 

ABROAD, 

WB OWE THE SUREST FOUNDATION OF OUB ABT, 

A PRACTICAL KNOWLEDGE OF HUMAN ANATOMY. 



" I retpret to And that the teaching of Anatomy in getting more and more into the 
handa of profenors who are not (turgeonn, and that their tendency is to lay strew on 
transcendental details rather than on surgical relations."— CArwrffjpA^r Ueath. 

** We may be training a school of more or lew scicnUflc anatomists, but we are not 
insisting on such a (mrrictilum of study, and on such examinations, as will produce in the 
future well-grounded, thoroughly practical, and etflcient medical men. . . . Those scientific 
anatomists, who concern themselves with other vertebrates, and who, apparently, treat of an 
ideal evolutionised human body of their own creation, have no experience of the reqtdrements 
of those who are desUued to medical practice.*'— 7"^ Laneet. 

" The influence on the legitimate teacher is injurious. He has to bend to it, and 
becomes a leoture-room gr{DdeT."—Prnfetmor (mw Sir John) Struthen. 



TO 

MACALISTER, CUNNINGHAM, BLAND SUTTON, 

AND THE EDITORS OF ♦*QUAIN" AND " MOKlilS," 

Whose most intebebtino views are largely presented side ut side with those 

of the above named anatomists. 



Already in the forties, it was recognised by Continental authorities that 
anatomists had little more to discover by the aid of the scalpel ; and the 






opinion generally accepted that the Progressists had but histological research 
before them, - a view taken up by Cruveilhier. 



The view has Ix^en falsified to this extent, that to Histolog}', which 
has largely branched off as an independent science, there have been added, 
as fields of research for anatomists, - anatomists now largely in name, - 
Embryology, and that indefinite and ever-extending body of doctrine which 
we call Morphology. 



On this soil, *' Anatomy ' is now luxuriating like an exotic. 
But ** anatomists '' have lost touch with the human " subject : " 
Their work is authoritatively described as " transcendental." 



A scission is upon us. 

It must lead to this : 

On the one hand, we shall have Anatomy - divested of everything not 
simply and purely dissectional, of everything that was never Hers; but, 
as such, once more recognised as the Alma Mateu of Eveevtuing 
Medical: The Newest Anatomy will be the Old Anatomy, - tried, purified, 
not found wanting, - reinstated in her singular position of honour, rightly 
associated with the names first given. 



But side by side with this Anatomy, there will be brought forth a Science, 
already budding into existence, but which is not yet correctly and definitely 
named, - it is xot Anatomy, - which will satisfy the worthiest aspirations in 
the direction of progress. 



There are to-day two intersecting lines of thought, two largely disagree- 
ing currents, - the new scientific, or theoretical, - and the old practical. These 
must be brought into parallelism. 



*' He (Mr. Cooke) would have teachers and examiners, not specialists, 
but men of a general knowledge of both anatomy and physiology. This 
would result in a much sounder valuation of the details of both subjects, and 
would improve the character of the examination." — British Medical Journal, 

** Mr. Cooke has done good service in bringing this subject prominently 
before the profession. It is one that requires very thoughtful consideration 
with a view to reform.'* — Tlie Lancst. 

'* . . . . plain speaking and hard hitting : but Mr. Cooke is right in 
what he says. Men go up for examination ; they are prepared ; they are 
examined ; they are not educated. This is probably due to the cause to 
which Mr. Cooke attributes it. Too much attention is given to the science 
of the subject — too much because it precludes sufficient attention to the art. 

But the science is only of use as a base for the art The education 

of every medical student is a matter of importance to every individual, 
medical or otherwise. The public has a right to demand that the best 
methods shall be used— the profession has a right to demand that its interests 
and its honourable traditions shall be maintained.*'— 3/fr/t>f/Z Magazine, 



'* Practical anatomy was a discipline of incalculahle valtte, for not only 
was the knowledge acquired an nul in itself, but the method whereby it was 
gained was the most vahwhle part of the entire medical training. Anatomy 
occupied a \mique position in the curriculum. In all other departments 
the student had no alternative but to blindly accept the dictum of teacher 
or text-book. Here he was trained to use his eyes and his hands; here 
he was educated to translate the impressions made by the objects of his 
study on his senses into words, this enabling him to check the descriptions in 
his books, or those taught in the lecture room, by comparing the realities 
under his hands with the verbal accounts of them given by his teachers : In 
the dissecting room every student was an investigatm\^^ 

Alexander Macalistbr. 
{The italics are the Author^ s.) 



" What is the primary want of the physician or surgeon in regard to 
Anatomy ? Is it not to acquire vlmml and manual familiarity with the 
human frame ? Is it not to know, in the sense of almost seeing through, 
and, as far as needs be, of dextrously handling throughout, the individual 
man, woman, or child he is ausculating or percussing, or whose unconscious 
form lies under his knife on the operating table? What is it that will 
give him practical insight into the actual case before him, quickness in 
understanding its bearings, fertility of resource in dealing with its require- 
ments ? Is it not mainly the trained hand that makes straight for the 
right osseous projection, the educated finger accustomed to the feel of 
this structure and of that, the sharp eye familiar with the most 
insignificant guide-point, and which recognises at once a little bit of an 
exposed tendon, or a certain small nerve, or a thin muscular plane? What 
serves transcendental anatomy here ? " 

{A Plea fw Practical IVoH- hi Anatmty,) 



" To the practical mind, Morphology is but a dazzling dream -a lovable 
form of fantasy, which, alas ! distorts the vision and warps the judgment — a 
fairy tale, which blinds us to the facts of everyday life ! '' 

" To such as are past masters in all that can be learnt in th(^ dissecting- 
room, such pure science may convey the delights of learning and culture, and 
may do little or no harm. But the tyro should keep clear of all such 
fascinating seductions.'' 

{Alhfjarif, - Notes, p. 108h.) 
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PREFACE TO THE ELEVENTH EDITION, 



(SOFT PAKTS.) 



The whole of the Tablets have now been reviaed by the Aathon in the light of 
modern views. 

They farther appear in pictorial garb, through the generoeity of numeroui friends, 
among whom, Mr. Pickering Pick, editor of Gray's Anatomy, Professors Christopher 
Heath, Thane, SSchafer, Bymington, Ellis, Alexander Macalister, Cunningham, Birming- 
ham, Windle, Reid, Mr. Luther Holden, Mr. lieury Morris, Mr. Bland Sutton, Mr. 
William Anderson, Mr. Davies-Colley, Mr. Frederick Treves, Mr. Walsham, Mr. 
Makins, Mr. Shattock, Mr. Parsons, and, abroad, Professont Gegenbanr, Schwalbe, 
Heitzmann, Sappey, Testut, and others, who, as well as the respective publishers, have 
all kindly permitted the use of already existing plates. 

In regard to the illustrations, though they be rough, perhaps, there are here 
brought together for the first time both the inimitable sketches of the arteries 
and veins which we owe jointly to Uenry Gray and to Dr. Vandyke Carter, and 
those brilliant pictures of the nervous system by which Uirschfeld & Leveilld ** placed 
their country,'' says Mr. William Anderson, ** beyond rivalry in anatomical illnstration." 

The tabulated character of the work threw considerable difficulties in the way 
of its being illustrated. The figures could not be placed in the midst of the text 
They have had to be grouped on separate pages, of such sizes, and in such positions, as 
could be made to fit in with available space. 

As far as possible, the illustrations have been placed either opposite the corre- 
sponding text, or in such positions that, % raisiny the intervening pages^ text and 
illustration can be seen at the same time. 

The description of the figures is of the briefest. Where fuller descriptions 
seemed needed they have been given at the end of the section. 

The illustrations may be thought by some to be over-numerous. None have 
been introduced, except on the score of showing certain things left out in others. 

At the end of each section u ** Suinmar}- of Practical Points" has been introduced, 
taken from the senior Author's ** Aphorisms in Applied Anatomy & Operative Surgery.*' 
Corresponding questions are set ut the end of each of the two last volumes. 



XIV 

Some of the Tablets of the earlier complete editions have been re-introduced, 
such as those on the deep muscles of the back, - these illustrated from Bonrgery and 
Jacob, - the female genital organs, &c. Thus the Tablets again cover practically the 
whole ground of disseotional anatomy. 

The brain has been recast, as explained in the preliminary remarks appended 
to that subject. 

Being more than doubled in size, the entire work is now divided into three Parts 
published separately:- I., The Bones; II., The Limbs, Abdomen, & Pelvis; III., The 
Thorax, and the Head & Neck. 

Facilities have again been provided for the easy division 
of each volume into segments of a convenient size for carrying in 

the coat pocket. To this effect, the several groups of subjects, - ^* Anterior Triangle 
of the Neck," *' Axilla; front of arm," "Orbit," &c.,-have each been arranged in what 
bookbinders call a " section ; " and if the volume be opened somewhat forcibly between the 
firont or titie page of one section, and the last page of the preceding section, it will easily 
be divided at this point by simply cutting the bookbinder*8 threads or tapes. And each 
section will be found to constitute a pamphlet, which, folded in two, will bear carrying 

about without falling to pieces. The advantages of a small book are thus 
added to some extent to those of a book of larger size This arrangement 

has involved, however, some repetitions and a few omissions, the latter generally 
unimportant, it is believed, and mostly remedied in the Appendix. 



The Authors have written throughout for the medical student intending to 
become a practitioner. 

A distinct principle runs through this Edition of the Tablets, - the dissociation, 
and separate presentation, on the one hand, of the practical, or '^ dissectional " anatomy, 
and, on the other, of the ** advanced," or "scientific," -or, as it is now authoritatively 
called (Christopher Heath) " transcendental*' - anatomy recently introduced, - t.e., on the 
one hand, of the anatomy ^* that can be seen and handled,** and, on the other, of *Uhat 
which cannot.*' 

The former is presented in the Tablets proper. 

The latter, or the newer matter, is presented in the Notes on lighter-coloured 
paper, - these to be re-written from year to year, as may be required. Here important 
additions have been made to the abdominal viscera, the cranial nerves, the muscles of 
the larynx, &c. 

The di>ision is found, in the Author's classes, to markedly facilitate both the 
practical work and the abstract study. 



The presentation of the new matter, apart from that which is not new, will 
hare an advantage. It will make it the more evident what the real nature of the new 
matter is. It will be felt that a large part of this differs fundamentally from plain 
human anatomy ; so much so that the two things will have, it is believed, to part 
company sooner or later, as has been the case, of late years, with histology and anatomy 
proper. 



Different, not only in degree, but in nature or kind, is the attitude towards the 
' ' subject " of the student of to-day, as compared with that of the men of but a few years ago. 
But recently, the object was to dissect, and see, everything. Now wc go by the ** subject " 
just so far as the *' subject " is, so to speak, the most convenient illustration of itself. 
The limbs are of easy dissection. So wo look at biceps, brachial and femoral arteries ; 
and at the carotids, and so forth. But go further afield. Take the herni«, take the 
perimenm. take the deeper parts of the head & neck ; take especially the viseeral 
cavities and their contents. Here the disKectlon becomes more difficult: for it to be 
satisfactory, work both careful and intelligent is required. Here the ** parts" are no 
longer the most convenient illustrHtion of themselves. So we take to plate and model.* 
And stomach, liver, pancreas, spleen, kidney, are they not ** all wrong " in the dissected 
*' subject ? '* t Here we learn everything (save the mark !) from the reconstructed cast 

Fatal, in effect, to sound practical work is the influence of the "infinitely 
little *' (Sir Dyce Duckworth), now so largely introduced into our text-books. 
Embryology and Morphology are clearly *'out of it " in regard to dissectional anatomy. 
Not so, unfortunately, the '* infinitely little." The " trivial and exasperating details " 
(Patteson)^ are always based on the implied acsertion. Dissect, and you will see that it 
is so. The assertion is dissectioually incorrect in most cases, - incorrect in '* knife and 
forceps anatomy " (Mitchell Banks). The Author will stake on this his authority as a 
human disaectiofial anatomigt of over thirty years* standing. 



* " Numbertf who dutseet dvnmilittg to a minimum ; " " Dumection* u/ the deeper yart» geldoin done 
now" (LeadiBfc articlea in the Lancet (or Jan. 2Uth, 1894, and Feb. 6th, 1897). 

"The new school dissect* but little. It explains, and triev to get men tu * understand '—that is, 
to hua{(lne. li is true that things are not so in principle, in principle the new school insists strongly on 
practical work of all kind. ' One part dissected wit^ care,' writes Profewor Macalister, * is worth a 
doien hurried over.' Indeed, the zeal and personal example of the leaders are admirable. But the field 
of work is so enormously extendeil by the Buperadde<l * transcendentalism,' that theory and practice 
cannot go huid in hand. The highest aspirations notwithstanding, the fact is as above stated.*- Letter 
to Lancet for May 27th, 1897. 

t See the New or " Reconstructed " Abdomen, pp. 182a-bb. The descriptions in Gray, Ellis, Heath, 
and Holden - so far as they have not been altered of late years - express the experience of thousands of 
assiduous diBsectors during the most earnest dldHectiug i)eriod we have traversed, the period that produced 
a Hirsohfeld and a Sapjiey . Arc thcHc to be set aside for Muiall innovations coming from a source essentially 
different from that of simple unbiaHMc<l oljservation ? 

X ** There must )>e something radically wrong in the teaching of anatomy which makes the large 
majority of students loathe and Hhirk the te<iium of distwcting. Anatomy Ih not taught as the handmaid 
of Surgery, but as aseparate science bristling with technicalities and overloaded with trivial and exasperating 
detiUls. Hence it is unwillingly leanit, and readily forgotten. And the vast majority of facts, which are 
all-important in surgery, are soon engulfed in the wreckage which follows the emancipation of an over* 
burdened memory."— (K. C. Pattbson, Surgeon to Heath Hospital.) 
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It will be seen that the Author contends for the supremacy of simple carefal 
dissection in the dissecting room as the criterion and gauge of excellence in regard to the 
kind of anatomy to be applied by the medical man to medical and surgical purpoaes. 
Dissectional anatomy, he maintains, is to be looked upon as a science in itself, 
independent of, and superior to, the fascinating; niceties of the scientist It is the only 
form of anatomy which serves directly the objecti!! of the medical man. It is also the 
only form of anatomy which has a history at its back, - and a history of noble self- 
sacrifice and of worthy service rendered. Alone, to the Authors wind, it constitute* 
Anatomy in the professional sense. 



Kveryonn reatljf familiar with thv. dissect*'(l parts may, it is cimtfnded, rely upon 
success at examinations, - and in ajter-life, as far as the foundations of medicine and surgerif 
are concerned. It is the Nemesis of book- work and '^crani,'' the necessary outcome of 
Specialism, that is condemning to failure the undoubtedly earnest - though misguided 
- efforts of students and teachers alike. '^ 



But we are losing our guiding principles now. 



The educational problems fast coming to the frontf required to be argued 
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' **Mr. Ihridgiii Teolc's table of the rise of rejections, taken ever>' fifth year, is as follows :— 

X^XrJL ■•• ••• ■■• ••• ■•• ••• ••• 

AOW ••• ••• ••« ••« •■• ••• ••• 

XOt L. ••• ••■ ■«« ■•• ••• •«• ••• 

JLO m%9 ••• »•« ••■ ••• •■■ •>■ ••• 

JLOO 1 •«• ••■ ••■ ••• «•• ••• ••• 

Jk%j%JI%0 ••■ ••• ••• ••• >•• •>■ ••• 

A^7«7& •■> •■ ■■■ •■« ••> •■. ••■ 

LOvO ••■ ••■ ••■ •• ■•■ «•• ■■■ 

" • The Sred Jot Jtrjorm of the HcUical ExamiiUAthni .Si/n/f f/i.'—<Prid^n Teale, 
F.U.S., Crown Meinhur of the Cieneral Medical CouncJlX" 

The otfi<'lal rolurns pretivnted to the Ko>ul (..ollc^e of 8urj^)n8 of England for the .veani 1W)6 
and 1897 tihow the avera^fe of reje<:tion8 at the second examination to )m>, for 181X5, 42!'7, and, for 18U7, 
over 50 iier cent, at each one. of the four quarterly exaniinatioiui. For those K^injf up in anatomy onl>% the 
|)ercenta(;e of rcjetrtionn was 56':i in 18!Hi. At the Fcllowi^hip Examination held in May, 1887, the 
rejections exceeded TO |)er cent. 

" At leatit one-third of tliot»c who U-gin their medical studies. " sayH the leading article (Addross to 
StudenU) in the Students' nuniljer of the Medical ThneK and Hospital Gazette for the present year, *' retiw 
from the field before they have fulfilled their course." It is within the Author s distinct observation that 
the proportion of the complete and irrevocable failures at the stajje of Anatomy and PhysiolofO* is iiow 
vastly on the increase. 

" We mrv: brought face to face with a real and grnwiiiK difficulty, and nniNt come to a deadlock, 
unless Mome «atisfartory measure of n>fonn in ourmetluNl of f«UnMtion be devincfl.''-(.Macalister.) 

t lie " Di!ij4e<rlionu1 Anatomy k Taper Analomy,'' in hcep Ori^Mns of the Cranial Nerves. 

" 31eu leave more and more everything that tics them in any way. Why should they 
lie troubled with i»ui>er\ ision that cannot help them? Then etui he^t tjet up the book-vork 
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with facts in band, - over the ^^ parte " as regards anatomj, and as occasion might present, 
here a little and there a little. 

Hence the interposition of contentions! matter thronghont the Tablets, which 
may occasionally be rexations, it is feared, to those merely wishing to ** read np *' their 
Anatomy in the shortest time. 



Leave is asked to present the Tablets, not only in the light of an anatomical 
treatise, but also in that of an Sduoational ThesiB based on the facts brought out in 
the study of anatomy. 

Viewed from this standpoint, the various contentions, disputations, criticisms, or 
whatever they may be termed, which are interspersed throughout the work, will appear 
less out of place than they otherwise might be thought. 

There are two hooke here, - a Treatise, and a Thesia. 

Should '* the tares " (?) have been gathered ? 

With them might have been plucked some good ears of corn. 

They are left - with apologies - in the Thesis.* . 



The book has been lightened, however, in the connection here discussed : 
'' Specialism in Medical Teaching and Examining,** ** Conditions leading to Success at 



tu their own way. And they thua get up the book -work, itupporting it on the slenderest 
eubstnicturelof practioal knowledge which, will just prop it up for a time, - the 'cnunnier' 
cleverlv binding together the * scaffolding of words,' - till the examination is past, - when 
the whole thing is deartd away, like the bunting of holiday rejoicings. Rejoicings, 
now that the student has past, that he will have nothing more to do with anatomy and 
physiology ! " 

'* Pity on the poor patienU ! " 

" But, if the student has not past, the * house of cards,' tc. 

" We may be training a school of more or lets soientiflo anatomists, but we are not insisting," 
writes the Laneett ** on such a curriculum of study, and on such examinations, as will produce in the 
future well-grounded, thoroughly practical, and efficient medical men. Human anatomy must be studied 
from the hiunan standpoint. . . . Those scientific anatomists who concern themselves with other 
vertebrates, and who, apparently, treat of an ideal evolutionised human body of their own creation, 
have no experience of the retiuirements of those who are destined to medical praotioe."— {Lanutf from 
January 20, 1894.) 

* The Ttetis is necevarily interlinked with the new matter, and thus fngmentarily scattered 
amidst the Notes on the lighter coloured paper. 
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Examinations and in After- Life," *' Advice to Students/* - originBllj written as part of 
the Preface -have been taken from the book itself, and placed, loose, at the end of 
Part II. , under the cover. 



Let it not be gathered that the Anthor is in any way opposed to ** advanced *' 
anatomy. Bnt he does maintain that snch Anatomy* should be brought in in the right 
place, - that is, after plain human dissectioDal anatomy has been well mastered, and 
then without any misunderstanding as to its subordinate rank in regard to professional 
purposes. 



A word of explanation is required as to the figures. 

The proper use of plates and diagrams is for the purpose of identification of the 
several structures by the beginner, and for saving time in regard to book-work at home, 
and thus allowing more tim*. for practical work. It is hoped that the figures of this 
Edition will be so used. Except for the purposes of revision of work already well done, 
figures should not be the objects of separate study. 



The senior Author is alone responsible for all contentional matter ; in regard to 
such matter, he has frequently been designated pimply *' the Author." 



The considerable delays are apologised for, which have occurred in the 
publication of this Edition. They have been mainly due to the serious character 
of large portions of the ** Thesis " which runs through it, - as above explained. The 
Anthor has desired to carefolly weigh, - and to submit to competent critics, - the grave 
conclusions he has been compelled to adopt in many weighty matters. 

That he has been intensely earnest will, he thinks, be apparent. 

He maintains that, through circumstances amenable to improvement, men 
are far less equipped now-a-days for the work that is before them than they formerly 
were. 

An honest effort has been made to establish this on the basis of Anatomy, 
and to suggest the remedy. 



Does the term Aiuatomy properly apply? 
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EXTRACTS FROM PREFACE TO THE TENTH 

EDITION. 



There is 8uch a thing as damaging a book in rc-cditing it. 

It is refreshing, in this connection, to read, in the preface t4) the last Edition of 
Graj's ' * Anatomj,** that the work ** is intended for students of surgery rather tbui for the 
scientific anatomist/' and that " it iw practical rather than abstract and theoretical." In 
thus taking the lead in the long- look ed-f or return to what, in the Author's opinion, 
Anatomy should be, the Editor of Gmy is again doing good public service. Is it looking 
for too much, - it may perhaps be asked, - to hope that certain small additions made here 
and there to this noble lK)ok, under the influence, undoubicdly, of recently prevailing 
Tiews, may, to use the words of a great teacher, be put back ere long in '* their proper 
place of unimportance," - that is, removed from future issues? As was well said in a 
recent article in the Lancet, anatomical deucriptions pn)])crly represent averages. Is it 
not then misleading, - indeed, calculated to defeat the practical purpose aimed at. - to 
include among the brnnclicsof arteries and veins certain insignificant offshoots occa8ionally 
found, or said to be found, by some exhaustive writer or other ? 

It is submitted that rmbryohgicxil atudiea tend to such additums. The examination 
of the various vanishing parts of the embryo, and the occasional persistence of certain of 
these, - (as in the case of the ran nherrans humeri explaining the high division of the 
brachial artery, and its exceptional relation to the median nerve, and of the vas aherrans 
aortm explaining the origin of the right subclavian art<>ry as a fourth branch of the 
aortic arch) - lend a misleading interest to other, (|uite exceptional, cases of a similar 
type. - an interest, indeed, pn)portionate to their very rarity. - that is to wiy, fictitious. 
It is not practical forethought, - much as this is ple«ided, - which is here brought into 
play, but the mere ''collectioneering" instinct. It is earnestly submitted that the 
extended study of '' varietien ** is a source of weakness, not of slrent/th, to the 
practising surgeon. The same may be said of the morphological work now pressed far too 
much to the front for practical purposes. 



Af A croscopical Embryology. — The portion of the science of development which 
mainly throws light upon, and may therefore be considered, in n way, the luisis of, 
advanced Anatomy, iH tlmt which refers to the larger processes of evolution con- 
nected with the throwing into shape of the various ])ermanent structures. Neith(>r do 



XX 

the membranes come in in this connection, which form, so to speak, the common 
environment of foetal life, nor does the minute anatomy of anj part of the embryo. 
Such processes as may be followed either with the naked eye, or with relatively low 
powers, and may therefore be grouped together under the above heading, are alone 
introduced into this Edition of the Tablets. 

The macroscopical outlines submitted may not be without some advantages* 
which fuller descriptions would not present. They may better disengage the leading 
points, and thus allow the reader to follow more easily what one may perhaps call 
the thread of the subject. When once main lines are well grasped, details are easily 
filled in. 



NOTES ON THE NEWEB MATTER. 




■m, u mn | Fia. 3t8i. -aiwTTAL iktiov, i 
nan ■■Bin, (Qoilo.) ■oor-nnua or tbm ciunii. ■ 

Th« parti u* tuppgaid 10 be tniiipuant In botb Sgurta. 
on the right aide, Ui* atuorr Duolel on the Istt. In tliMs OgurM tba Mveril 
[ndlcated by the corrapoDding Bonuin numsnl* of BOmmaring'i cluiiflMtlon, 

DBBF oBianrs or thb cbattiai. nsbtbs. 

The ttady of the deep origini at the cranl&i narrei hai of 1>M aHained mch 
pnimiD«iice, that, -fictftiODi though mch prominance be from the point of Tie* of the 
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dissectional anatomist^ - it hM, nevertheless, been thoaght desirable to preface the pages 
on the Head and Neck bj an examination of the present position of the subject. 

The subject is really an easj one, if properly taken. 

In connection with the deep origin of each one of the cranial nerves in succession, 
will the reader first look for the nucleus, or nuclei, in Fig. 858a. The reader should keep 
this figure constantly in. view ; Fig. S58b should be set aside till later on. 

Fig. 858a shows the several nuclei as looked at from behind, the medulla 
and pons being taken as transparent. The motor nuclei are mapped out on the right side 
of the figure, the sensory on the lefty and all are marked with Roman numerals correspond- 
ing to the order of succession of the nerves in Sommering*8 classification. Where a nerve 
has both sensory and motor muclei, as in the case of the fifth (V.), gloeso-pharyngeal 
(IX.), and pnenmogastric nerves (X.), one nucleus will be found on one side of the figure, 
and the other on the other side. 

Will the reader next examine the sectional figures referred to in the following 
paragraphs, and trace out the several statements on the coronal and sagittal sections given. 
All the statements submitted will then, it is believed, be easily understood. 

Finally, will the reader return to Fig. 858b, and examine the same in the light 
of the concluding remarks on page 152s. 

Third Nerve {See Figs. 858a, g, fc d). — Arises mainly from the elongated 
oculomotor nucleus (N. III.) on the upper part of the floor of the aqueduct of 
nm 
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Fia. 358c.— SAGITTAL sscnoN, SBOwnie huclbi akd Fio. 358d.— nuclei and moor-nBais of tub third 

R00T-FTBRK8 OP THB THIRD, POURTB, AND SIXTH AND FOURTH NKRVBB 8RBN ON TRAN8VBRBB 

NSRviSf}. (QuRin, after Gowera.) sbotions. (Thane, in Quain's Anatomy.) 

The transverse sections of Fig. 868d are made respectively through the superior quadrigeminal 

. C.Q.S. (right side ot figure), showing details of third ner\-e, and through mferior quadrigeminal 
body, C.Q.I. (left side of figure), showing details of fourth nerve. P.L.B., posterior longitudinal bimdle ; 
V.D., descending root of fifth nerve ; N.V., the corresponding sensory nucleus. 

In these, and the ten following figures, the root-fibres are indicated by the Roman numerals of 
SSmmering's olassiflcation ; and the corresponding nuclei are indicated by the same numerals, preceded 
by the tetter N. 

Sylvius opposite the superior quadrigeminal body; some of its root-fibres appear to 
be derived, however, from the nucleus of sixth nerve of the opposite side (N. VI.) through 
the posterior longitudinal bundle (P.L.B.). The mass of the root -fibres pass ventially 
through the tegmentum, traversing the red or tegmental nucleus (Fig 858d), and emerge 
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In ten or twetve bnndlei from tbe ocnlomotor grooTs on tbe inner border of the crni 
cerebri. Some of tbe root-flbrei are belieTed, hotrerer, to reach the nsrTe-Tooti of the 
facial nerve throngb the poaierior longitniliiial bundle (See deep orlgiiu of facial nerve), 
and to nipply the extra-orbital mnscles moving the ere-lidk 

Fourth Nerve (Sm Figi. SSSa, c, jr d). — Arliei from a moeh emaller nuclena 
(S. IV.) on tbe lower part of tbe floor of tbe aqoednct of Sflvitu opposite the interior 
qnadrigemioal body, which nncleai i* ccratinDons raperiorly with the nucleni of tbe third 
nerve. The toot-Gbrei first mn caudalwardi for a >hort dlitance, and then carve back- 
worde and inwards roned the aqueduct, decnuate In tbe valve of Vieuaeni {.Fig 8G8i>}> 
and emerge from ita upper part. 

Sixth ISetveiSee Figt. 868a, c, e, ', j'n.) — Its nncleni is a collection of nerre- 
celia lying in tbe grej matter of Ihe floor of Ibe fourth veotrlcle above the linea 
traniver««, and jnlt eziernal to tbe ponero-median fiuure and to Ibe aacEndlag portion 
of the root-flhrea of tbe facial (eminentia terea), Tbe root-Gbrei of tbe nerve Kart from 
the inner part of the nncleui, embraced aa their Inner dde by the loop of tbe facial mot- 





An «iv»TH mtvn. (ti^n. titer ^hwMt.) 


■IVDtTH KIIVH. (qiuln.) 


In VII. A., tut UKnUng portlQH <a Uie 




loot-flbna of the Kventh nerve \» gtaOHD on tnnt- 


Uie seventh nerve Is »e[l shown (craned by Ihs 


verH ■ction. h made pUIn In Fig. 8M». 


doited line lewling to the nucleus ol the ^th 


S.O.. mperlor oUie : A.V., unnding or 


nerve), h It **«ndi bstwMn this nucleus ud the 



[. H., m 






sudltory nerve. 

fibrw ; they then descend to tbe lower and central part of the pons, on tbe inner side of 
the superior olive (8.O.), below and intemallj to tbe root-fibres of tbe facial, to reach tbe 
upper part of tbe anterior pyramid. Some of the root-flbrei are believed, however, to 
reach the third nerve of tbe oppoeiie side tbrongh tbs posterior longltndinal bnndle. 

Facial Nerve (So Figi. S68a, b, r, ^ x).— Its nncleua liei eitemaliy to, and 
a little lower than, that of the sixth nerve, bat a good de»l farther from the larface. In 
the midst of the reticular formation. Tbe root-fibres take a peculiar and most lortuoni 
courae [for full information aa to which the reader if referred to loveetigations of 
DnvBl(Te«tat's Anatomy}]. Briefly described, this course is as follows:— Tbe bnndle first 
passes dorso-medlally to tbe inner side of the lower end of the abdnceos DQcleos (N. VI.) i 
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it then ascends cephalwords for a short distance between this nncleos and the postero- 
median fissnre, beneath the inner part of the eminentia teres ; it then bends ontwards in front 
of the upper end of the abdncens nucleus, which it thus embraces ; finally it runs forwards 
and outwards through the lower part of the pons to the point of emergence of the nerve 
between the olirary & restiform bodies. The above description applies to the main root- 
bundle, but it is now believed that the fibres to the extra-orbital muscles controlling the 
eye-lids (orbicularis, corrugator, supercilii, & frontal portion of the occipito-f rontalis) are 
derived from the nucleus of the third nerve, and that thej reach the issuing fibres of the 
facial through the posterior longitudinal bundle.* 

llie portio intermedia of Wrisberg would seem to have quite a different origin, 
and a different distribution. It would appear to have its origin in the upper part of the 
glosso-pharyngeal nucleus (Duval) ; and to run mainly in the course of the chorda tympani, - 
thus reaching the mucous membrane of the front part of the tongue and supplying 
sensory fibres to it. 

Auditory Nerve (See Figs. 858a, o, fr m).— The root-fibres of the auditory 
nerve are derived mainly from the principal, or dorsal, and from the accessory, or ventral, 
auditory nuclei ; a few of the fibres appear, however, to have other and distant origins below 
referred to. The fibres of the anterior or mesial portion of the nerve (VIIL M.), which 

fo ccRCBcauw 
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Fie. 868a.~TBiinvBRsi saonoN, showiko wcua and RooT-nsRas or auditort rbrvr. 

(Thane, in Quain's Anatomy.) 
The section is made at junction of bulb with pons. VIII. M., Vin. L., the two bundles of root- 
fibres, mesial and lateral ; N. VIII. D., principal or dorsal nucleus ; O.L.R., gan^rlion of lateral root ; A.V., 
ascending or bulbar root of fifth nerve. 

runs in front of the restiform body, arise mainly from the principal, or dorsal, auditory 
nucleus (N. VIII. D.), which forms the tubercnlum acustlcum near the middle of the 
floor of the fourth ventricle ; some of its fibres are said, however, to descend from the 
cerebellum, and others to cross theraph^ and to be derived from the opposite side of the pons. 
The fibres of the posterior or lateral portion (VIII. L.) are derived mainly from the 



* The posterior longitudinal bundle conveys root-fibres from the third nerve to the fkcial nen-e, ^ 
and root-fibres from the sixth nerve to the third nerve of the opposite side. J 
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acceasory, or ventral, nucleus (N. VIII. Ace, Fig. 190; VIir.,Fig. 184), situated between 
the two portions of the nerve in front of the restiform body. Bat there is a large 
collection of ganglion cells (G.L.R.) in this lateral portion of the nerre as it lies on outer 
side of the restiform body ; several of the root-fibres arise, no doubt, from these ; and 
some appear to be continuous with the lineie transversas, or strin medullares, on the 
floor of the fourth ventricle. 

Spinal Aooessory Nerve CSee Figs, 858a, b, ^ k>— The origins of this 
nerve are quite simple. Both its spinal and its bulbar, or accessory, portions arise 
from a long and continuous column of cells (XI.) which extends from the level of the fifth 
or sixth cervical nerve to the level of the lower third of the olivary body, and is contiguous 
superiorly with the principal nucleus of the pneumogastric and glosso-pharyngeal nerves 
(IX. & X.). Inferiorly, this column belongs to the anterior horn of the grey matter; 
higher up it becomes lateral, and then dorso- lateral, to the hypogloesal nucleus (XII., Fig. 
858a ; N. XI., Fig. 858k). The root-fibrei first run dorsally for a short distance, and then 
turn outwards towards the sides of the cord and medulla, to emerge from the lateral 
column of the former, and, from the latter, between the olivary and restiform bodiee 
below the pneumogastric nerve. 

Glasso-pharyngeal and Pnenmograstio JXeiveB (See Figs, d58A, b, 
H, fc l).— The deep origins of these two nerves should be described together. They 
have both one principal and two accessory nuclei. The principal nucleus of both nerves 
(sensory nucleus) is a broad and somewhat elongated column of cells (IX. and X.), which 
lies superiorly in the ala alba externa and lower part of the tuberculum acusticum, and 
inferiorly in the ala cinerea on the outer side of the hypoglossal nucleus (XII.).* As 
accessory, or motor, nuclei (Duval, Testut) of these nerves there are to be considered the 
so-called nucleus ambiguus, and the funiculus solitarius. The nucleus ambiguusf CS., AM., 
Fig. 858h, and n a., Fig. 858a) lies in the formatio reticularis, somewhat external and ventral 




FlO. 858b. —PLAN OP XUCLn AHD BOOr-PlBRIS OP OUMnO-PIIARTHOBAL AHD PMBUMOOASTRIC NKRVU, AS 

BRK5 OH TRAKBVKRSB BicTiox. (Qtiaiii, after Oberateiner.) 
The section U made through the upper part of the medulla, and shows the nuclei and root-fibres 
of the glosso-pharyngeal nerve. A section made a little lower down would be very similar in character, 
and would show the nuclei (in continuation of the foregoing) and the root-fibres of the pneumogastric 
nerve. N. IX. may therefore be taken as the principal or sensory, and, similarly, N. AM. (nucleus 
ambiguus) and F.8. (fasciculus solitarius) as the motor nuclei of both nerves. 

* See Floor of 4tb Ventricle, p. 821, where there will also be found a short aooount of t^e nuclei of 
origin of Uie several cranial nerves. 

fThe term "nucleus ambiguus" is merely expressive of the fact that views have dilTered as to 
whetiher it is sens<»y or motor in character. 
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to the principal nucleus, with which it is connected hj a stalk of grey matter. Motor root- 
flhres to hoth nerves ascend along this stalk to the floor of the fourth ventricle, and then 
turn outwards to their two respective destinations. The funictUus soli tarius (F.S,, Fig. 
858h ; Xof Fig. SSSa) is a longitudinal bundle of white fibres surrounded bj gelatinous grey 
matter with a good many nerve-cells. Inferiorly, this fascicle seems to lose itself in the 
cord ; superiorly, it is seen to give off distinct bundles of nerve-roots [motor (Testnt, 
Duval)] to the glosso- pharyngeal and pneumogastric nerves.* 

From the above deep origins the root-fibres of both nerves are seen to pass 
forwards and outwards through the medulla, separating the middle and posterior areie 
shown in Fig. 195. 

Hypoglossal Nerve (See Figs. 858a, b, k, j- l). — Its nucleus is a long 
column of nerve-cells lying in the lower or closed part of the medulla, below and external 
to the central canal, and, in the upper or open part, on the lower and innermost part of the 
floor of the fourth ventricle internally to the inferior fovea. The root-fibres pass down- 
wards and outwards to the groove between the anterior pyramid and the olivary body, 
separating the anterior and middle are» of the central part of the medulla (Fig. d58L). 

Fifth Nerve (/Sec Figs. 858a, b, i, j, k, l, m, j* n). — A preliminary 
remark seems called for in regard to the deep origins of the fifth nerve. No 
less than eight figuI^Bs, - sections reviewing the greater part of the medulla, 
pons, and mesocephalon, - are required to exhibit, at the various levels, the prolonged 
course of its descending and ascending sensory roots. Here the abundance of the 
necessary illustrations may, without a word of warning, embarrass rather than otherwise. 
In the study of the deep origins of the fifth nerve, the student should again fix his 
attention, first on Fig. 358a, and then on Fig. 8581. These are the two key figures. 

The fifth nerve has four nuclei, one motor nucleus (see right half of Fig. 358a) 
corresponding to the smaller or motor portion of the nerve, and three sensory (see left 
half of same figure) corresponding to the larger or sensory portion. 

The motor nucleus (V.M.) lies beneath the grey matter of the upper part of 
the floor of the fourth ventricle, a short distance from the middle line, but internally to, 
and deeper than, the middle sensory nucleus, below referred to. The fibres of the motor 
root are joined superiorly by those of the descending sensory root ( V.D. ). 

The sensory nuclei may be termed upper, middle, and lower. The upper sensory 
nucleus is a collection of nerve-cells lying on the floor of the aqueduct of Sylvius 
externally to the nuclei of the third and fourth nerves (farther from the middle line in 
Fig. 858a). The descending sensory root passes down on the outer side of, and somewhat 
dorsally to, the aboye-mentioned nuclei, forming a marked feature in the transverse 
sections through the mesocephalon ( V,D. in Fig. 358d, d. V. in Fig. 358j). This sensory 
root joins the upper part of the motor root. 

* This nucleofi \b placed in Fig. S68A, on the Uift side, as a sensory nucleus. The point is of course 
debatable, as is almost everything in physiology, and of course in Anatomy, as soon as Anatomy is made to 
rest on physiological researdi. The diflBculty of distinguishing between the nuclei of a mixed nerve is 
evidently considerable. The Author has followed ihe views of DuvaL The serial sequence explained 
goes a long way to show the motor character of the fasciculus solitarius. 
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Th« middle teiuoTr nncleiu (V.S. in Fig. 358a, N.V.S. in Fig. SGSi}* U % 
laudl one ntnsMd eiternBlly to, k little below, Knd eoniewlUit deeper thui, the motor 




r and wtrMtry portion 



«nAai7 nuolAiii, Juat below 
gelitlnoH ot Roluido, lo: 



oneleiu ; it giTet off bat ft tmftli nnmber of the flbrea ; tbeee are joined Inferiorlj by the 
mmia baodle 0( aenMirj Bbrei derived Irom the lover sensory nuclens. 

TbeiowerienfOTj nacleoi liei in the cella of tbesabalkntiagelBitinoiaof fiolando, 
m long wfty down the medallft (S.O.R., Pig. 8r>8i), From ii there atcendi the large 
ucendlDg teiworr root, which is inch s prominent feature in the transTerse nciioDi of the 
medalla (See a. I'., Figt. SCSk, l, n, & T.a., Fig. S^Sm). This oscendlnK root paiKS 
np, capping in section the sabstantia gelatinosa of Rolando, and joins inferiorlj the 
fibres from the middle sensor; root. 



• Thii nnclaiu la Krmed the upptTtaaorj nudaiu In Quun't Anntomj CTsnlh Ed.), In which •ork 
the ohuKtw ot the dnnnding root and conenpondlnit nudeui on the floor ot the Hxlviui mueducl li Dot 
deOned. Ttut that parti an •enior}' «ould appear to be certain tram th* InveitlKations tA Duval, llencs 
the illghtlr altered deal^natlon (eee Not*, p. lB£o). 
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Fig. Q58b may do4 be referred to. It is an extremely clever drawing, though 
complicated and pnizling at fint eight, eince it eams np and co-ordinates practically all 
that has been previously said. It requires a little careful study ; but with this it will be 
easily made out It is a sagittal section, representing the same parts as Fig. 858a, and also 
snppoeed to be transparent. 

At the upper part of the figure will be seen the nuclei of the third and fourth 
nerves (III., IV.) with the corresponding root-fibres passing to their respective points of 
emergence. 

Dorsally to these will be seen the descending sensory root of the fifth nerve (V.d.). 

Let the reader follow this down. It will be seen to lead to the upper sensory 
root (V.S.) and to the long or ascending sensory root (Va.), which, unfortunately, is not 
very plainly marked, but could not well be marked more plainly on account of the various 
details which have had to be superposed to it. 

Ventral to the line of the sensory origins of the fifth nerve is the line of the 
motor origins (1) of the same nerve, (2) above, of the third and fourth nerves, and (3) 
below, of the gloseo- pharyngeal and pneumogastric nerves (nucleus ambignus). The 
nuclei of the third and fourth nerves (III., IV.) have already been seen. Let the reader 
cany on the line of these two nuclei parallel to, and ventral to, the descending root of the 
fifth nerve, and he will come upon the motor root of the fifth nerve (V.m.), somewhat 
concealed in its upper part by the common bundle of the sensory fibres of the same nerve. 
Let the reader continue the line a good deal lower down, through the nucleus and root- 
fibres of the auditory nerve (VIII.), and he will come upon the elongated motor nucleus 
(nucleus ambiguus) common to the glosso-pharyngeal and pneumogastric nerves (IX. & 
X., fi.a.). Thifl is quite distinct in its lower part, though in its upper part it is somewhat 
concealed, and unavoidably so, by the superposed facial, sixth, and auditory root-fibres. 
Now in the line of the motor nuclei of the fifth, glosso-pharyngeal, and pneumogastric 
nerves, below the nucleus of the fifth nerve, and above the nuclei of the glosso-pharyngeal 
and pneumogastric nerves, there will just be perceived, heavily overlaid, the nucleus of 
the facial nerve, marked VII. It is overlaid, and again unavoidably so, by the root-fibres 
of the sixth and auditory nerves. This nucleus of the facial nerve will be seen to be the 
starting point of a kind of figure of interrogation laid flat (t*). This is the intra-pontine 
portion of the facial nerve. In the ring of the figure of interrogation is the nucleus of 
the sixth nerve (VI.), whose root-fibres cross both the nucleus and the root-fibres of the 
facial nerve. (This part of Fig. 358b will make plain the statements bh to the deep 
origin of the facial nerve and the fasciculus teres, pp. 152m & 152n.'^ 

Below the nuclei of the glosso-pharyngeal and pneumogastric nerves, almost in a 
line with them, and crossed, as explained below, by the lower part of the nucleus of the 
hypoglossal nerve (XII.), is the upper part of the nucleus of the spinal accessory 
nerve (XL). 

There will thus be seen to lie ventrally in the medulla, snd in a line from below 
upwards, the motor nuclei, first of the spinal accessory, then of the pneumogastric and 
glosso-pharyngeal (nucleus ambiguus), then of the facial nerve, then of the fifth nerve, 
and finally, after a considerable interval, those of the fourth and third nerves. 

The motor root- fibres of the facial, glosso-pharyngeal, and pneumogastric nerves 
are seen to run dorsally, - those of the glosso-pharyngeal and pneumogastric nerves to 
reach the sensory nucleus of these nerves (only marked IX., as it was scarcely possible to 
put in an X anywhere where it could well be seen). The conjoined root-fibres from these 



152t 

Buelei «r« ibea fbown m§ tbef begin to torn oatwaidf ; bat thej hare been eat short, as 
oiberwife tbej woold hnre hnd to eiMf the slractnree prerioaalj named, farther adding 
to the eonplkatlon of the ftgnre. 

The eoone to clearij ihown in the fignre of the elongated nncleas of the 
hjpogloMil neire, aa tfaced in the lower, or corered, |Mut of the medolla, and in the lower 
part of the floor of the foorth rentriele, and lying in snoceMion from below upwards 
rentfo-extemallj, extemallj, donallj, and doTEO-intemallj, both to the aseending root 
of^the fifth nerve and to the nncleos of the spinal accessorj. 



DI88ECTIONAL ANATOMY AND PAPER ANATOMY. 



The whole range of anatomy, as now understood by many, conid probably 
afford no better iUostration than that presented by the description of the deep origins of 
the cranial nerves, of what, /or the medical ttudent and the medical man, anatomy, to the 
Antbor's mind, should not be. No problem can well be conceived more interesting than 
that of the deep, or real, origins of the cranial nerves, or as to which the latest data of 
successful research should be placed more folly, and more carefally, before the intelligent 
reader. There is no shadow of a suggestion, therefore, of setting the subject aside. But 
the questions are pressed, Do such points belong to the kind of anatomy which should be 
placed side by side with the anatomy of the biceps, or the brachial artery ? Do they 
belong to that kind of anatomy which will teach the student to dissect and to learn 
things with his own eyes and his own hands ? Do they belong to that kind of anatomy 
which, presented as anatomy, will do him any good? Or do they belong to that kind of 
anatomy (so-called) which, being learnt only from plates and diagrams, will take the 
student away from the dissecting room, and injure him as a practical man, and even 
ruin many - (If there is much anatomy of the kind ; and there is more and more of it 
now-a-days) - in regard to the mere question of passing examinations ? 

Expressions of doable significance have never led to good. If anatomy is 
to mean two things, > diasectiog-room anatomy, and paper anatomy, - then one, clearly 
dissecting-room anatomy, must of a necessity be put in the background ; for speculation 
is always more attractive than hard work. 

This is taking place before our eyes. What is the meaning, otherwise, of the 
phrase ** common or garden anatomy," which one now hears so often. 
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If work ia to be done well, it most not be broken up into bits and fragments, 
especially into sacb as do not fit in with one another. One kind of work shoold be taken 
in hand continnoaslj and steadilj till it is done with. If our anatomy is to be dissecting- 
room anatomy, - and who can doubt for a moment that thtM is the um/uI anatomy for the 
medical man f - then, if the work is to be snccessfnlly carried ont, we should first have 
dissecting-room anatomy alone, till snch part of the curriculum is, as is the fashion now, 
examined in and set aside. 

Then paper anatomy can be taken with advantage. 

Or, better, paper anatomy can come in all along with physiology. What more 
akin to physiology than the work above recorded ? Excellent work, and most interesting, 
work that cannot be too highly praised; but laboratory work, not (UsBecting'room work f 
work ever conducted by the physiologist, not by the anatomist in the usual sense of the 
term. 

Will undeniable facts be looked in the face? In all the newer books of 
anatomy the description of each cranial nerve begins with the description of its deep 
origin. This necessarily strikes the student as the first thing he should master. What, 
then, can he do, but puzzle through, and learn off more or less by heart, -/or he can see 
nothing, - the statement which thus faces him at the onstart ? 

To do this he leaves the dissecting room. Of what use being among the ^^ parts '* 
for work with which the ** parts" have nothing in common t And leaving the dissecting 
room to *' get up," among other things, the deep origins of the cranial nerves, he contents 
himself with a rapid and careless dissection of the " head and neck " as a whole, or with 
looking over his neighbour's dissection. The writer sees men by hundreds who, when 
questioned as to their dissections, reply that they have done everything but the head 
and neck, - everything, that is, but that most difficult and most important part of all. 

Students thus become deeply imbued with the view that all that is required of 
them in regard to anatomy is that they shall be able to recognise, or ** spot,'' things 
when they are shown them, and to write and talk fairly about them. Now the stress 
of work aiming at the above objects lies, not in the direction of the so-called practical 
test of recognising, of '' spotting/'- this is quite an easy affair, a matter of mere " nodding 
acquaintance,"* - but in the direction of the writing and talking. The student's effort 
tends, therefore, in the direction of the information he finds already formulated in 
books, - in books to be learnt off more or less bg hsart. 

What follows? Men leave more and more everything that ties them in any 
way. Why should they be troubled with supervision that cannot help them? Theg 
can best get up the book-work in their own wag. And they thus get up the book- work, 

* WhAt does the '* spotting " test oome to ? 

Given A ttiideiit who hM heen mainly taught " paper anatomy,** and who is shown, say, a dissected 
head and neck, he must know that the tingle large artery at the lower part of the anterior triangle is the 
common carotid ; that, of the two large arteries at the upper psrt, the posterior one is the Internal carotid, 
and the anterior one, the external carotid ; similarly, counting from below upwsrds, that the anterior off- 
shoots of the latter are respectively the superior thyroid, lingual and fadal. However really Ignorant 



152v 

supporting it on the slenderest snbstnietnre of practical knowledge which will just do 
to prop it up for a time, - the ** crammer ** coming in here to cleverly hind together the 
*' scaffolding of words '* till the examination is passed, - when the whole thing is taken 
down and cleared awaj, like the hunting of holiday rejoicings. Rejoicings, if the student 
has ** passed," that he will have nothing more to do with anatomy & physiology ! 
Pity on the poor patients ! 

But, if the stndent has not passed, the ^* house of cards" is again to he set up 
from foundations (?) to roof, again, perhaps, to he knocked down and set up again, knocked 
down and set up again. 

The thing is in the spirit of the child with his nursery hricks. And as 
the child grows impatient, and *' throws it up," if, more than once or twice, someone, just 
entering, shakes the room and causes the ** tower of Bahel '' to fall, so the candidate, - 
the young man at the portals of a profession, passing through which should ennoble a 
life-time,- gives up all higher objects, and aims at standards lower and lower, at merely 
•• qualifying ** . . . qualifying for what ? 

And yet there are numbers, ever-increasing numbers, who have to retire, 
beaten back, disheartened, with squandered means and wasted youth, irreparable failures 
in the common struggle for life. 

The Author's contention is that it is the practical work that pays, even from the 
low point of view of passing examinations. 

To begin with, the man who has done his work practically is not to be bowled 
over through ** nervousness." 

Taking it that the rearing of the "scaffolding of words" is, through the 
present glut of details, an unavoidable evil, the rearing of the same on a basis of fact 
leads at least to this, that failure at the examination means but the knocking off of 
the crest of the superstructure, not the razing of the whole thing to the ground. It is 

be mfty be, be cannot mistake tbe internal Jugular vein on the outer side of the common carotid artery, 
or tbe pneumogastric nerve between and behind the two vessels ; the nerve entering obliquely the upper 
part of tbe stemo-mastoid be must recognise as tbe spinal accessory ; the one running across the several 
vessels below tbe small oblique muscle at tbe upper part (the digastric) be must know to be the 
bypogloBSal, Ao., Ac. Tbe mere nodding acquaintance here implied by correct answers, provM nothing 
in regard to true knowledge. 

Only contrast with the above the really practical test involved in making a man try bis hand at 
disseotii^r. Only gauge tbe unasked questions which bis handling of the knife immediately gives reply to. 
Is be reidly acquainted with the thin veil which the platysma throws over tbe whole region ? Tou will see 
this at once by bis preserving it entirely, or partly, through more or less careful removal of the skin, or his 
sweeping it aMray altogether, unnoticed and unthought of. Is he familiar witii the nerves which lie beneath 
tbe platysma, and their whereabouts ? Tou will know tills directly by his careful raising, or otherwise, of the 
middle part of the external Jugular vein (in search for tbe fuperfldal cervical nerve), or cleaning of tbe upper 
part (in searob for tbe great auricular nerve). Does he know about tbe stemo-mastoid artery, about the 
desoendens noni nerve? Tou can Judge of this unerringly by the care, or otherwise, bestow^ed on the first 
exposing of tbe large vascular trunks. Is be familiar with the windings of the superior thyroid artery ? 
Has be in mind its superior laryngeal branch, and its accompanying superior laryngeal nerve? Watch 
here as to whether he mainly outs, or tears. Tbe inferior thyroid artery and recurrent laryngeal nene, the 
middle cervical ganglion of the sympathetic, the tannk of the vertebral artery, fta, dec., are they to him 
realities or mere words ? This will be manifest in tbe later stages of the knife and forceps test without two 
words being exchanged. Here crammer and crammed are nonplussed. As a result, one has, as examinees, 
or will have when the better methods of the post are once more resorted to, not the paper anatomists, 
not the talkers, but the future surgeons in the true sense of the term. 
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then fome deUil or other, nnt the atrnctare ai a whole, tbftt bu to be leeii to prior to the 
next MtempL In thii viev, work (or the examtn&tlOD humonisee prttlg elotely with work 
for work's sake and (or Che higher aim* which measure the true tiandard of ths medlral 
man. LeMnlag then becomei the anre and stead; rl*e to the " level croanog," or, at Che 
wont, to the "stile," -not the eKluuutlng and, except for mere examinational ticketing, 
uaelea* " rutnlng at the jnmplng-pole " which dow prevalU. 



As pretalBC]' to the lEad; of the Head & Neck, there are introdnced here 
the flgnrca of Che apparmt origin! of the cranial fMrrti^ which will be nen to have a 
bearing on almoat ever; section o( tbe atndj. In Fig. 858p the ntimerala Indicative 
of the Nvenl nerres are those of Willis's claseificatkm. 




a and 9, ularior and posttilin qiudrlgeinlniU bgdits, vlUi 10 and 10', ttadr nspKitlva bnohi* ; 
I and fl, Internal and eiMmal genlculata bodies : T, optic tnot ; IE, IS. apparent origlD of fourth nar* e 
Inni upper iianotTalvB of Vlsiuseni. (Sm tipL. p. SU.) 
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HEAD & NECK. 

II. 

POSTERIOR TRIANGLE OF THE NECK. 



OJ 




(AAt^f-m ^^^ 






<iMUw. 



POSTEBIOB TRIANGLE of the NECK 



Is bounded by sterno-inastoid, irapozins & clavicle. 

Its floor is formed from above downwards by splenin? capitis, levator ang^K sospute, 
posterior & middle scaleni, and superior digitation of serratas magnas; - 
a part of the com plexus is somettmes seen above the epleniai. 
It is divided by posterior belly of omo-hyoid into : 

Sup. or Occipital Portion - The largest, contains: 

Superficial cervical plexus & spinal accessory nerve^ 
Transversalis colli artery & vein. 
Sat & lymphatic glands. 

Inf. or Clavicular Portion - The smallest, its size varies greatly with the extent of 

clavicular attachments of sterno- mastoid & trapezius, situation of omo* 
hyoid, and elevated or depressed position of shoulder. ContaXnei 
Third part of subclavian artery ^ 
Brachial plexus, 

Transversalis humeri A transversalis colli vessels^ 
External jugular vein^ 
Fat & lymphatic ^nds. 




I 17 tS Sternal cUilcuUr, ft acromUl nper' 

ficial dcuendlni braachci "t rhr <i'n ii'iil |i1riui>; 

liraiH-h of Ihp ivriHiil uiTm ]>iiMiiiitc Iiilo Ok 

ln>]K'iii»n.iw-U'. 

Spinal acccHory iliKtrilniti-d ti> the ■iiu; anrl 



i221 Trunk o( the fadal ni 



UniHlP 



It, ibi linncb which u 



(25) Great occipili 



lU 



MUSCIiES. 



Q ^"^^^ = Platysma Myoides — Clavicle, acromion, faada over peotoralis major, deltuid, 
Kc*^ • ' /i».d*...^4/lX-^*ripeEiue. 

/ ^i ^-iC Innermost fibres decussate below chin ft in front of symphysis; othe 

*• " Ly'T*^^ fy *^* are inserted into lower jaw below external oblique line ; others blend wi' 

rf'*'^- •- depressores la1)ii inferioris & anguli orin and the other muscles of the mout 

forming risorius. - S. by superficial cen-ical plexus and facial nerve. 

Stemo-Cleido-Mastoid or Sterno-Mastoid. 

Sternal Portion - Upper & outer part of front of first piece of sternum. 

Clavicular Portion - Anterior surface &. upper border of inner third of clavicle. 

Anterior border k outer surface of mastoid process and outer two-thir 
of superior curved line of occipital bone. - S. by deep external branches 
cervical plexus & by spinal accessory nerve. 

Trapezius - External occipital protuberance ft inner third of superior curved line 
occipital bone ; ligamentum nuohsB ft spinous processes of the last cervical ft of i 
the dorsal vertebrse ; supraspinous ligament. 

Poiterior border of outer third of clavicle, inner border of aoromioi 
whole length of upper lip of posterior border of fti)ine of scapula, ai 
tubercle at outer part of smooth surface nt its inner extremity. - S. by spii 
accessory nerve ft deep branches of cervical plexus. 

Levator Anguli Scapulee - Posterior tubercles of transverse processes of the 8, 4, oi 
upper cervical veftebrao between splenius and scalenus medius. 

Pofeterior border of bcapula between spine and superior angle. - 8. by one 
the deep branches of the cervical plexus and by one of the supra-olavica 
branches of the bmchial plexus. 

Splenius -* Lower half of ligamentum nuchsa and spinous processes of 7th cervical ft i 
upper dorsal vertebrae. 

Splenius Capitis - Mastoid process and outer part of rough surface between si 
erior ft inferior curved lines of occipital bone. 

Splenius Colli - Posterior tubercles of transverse processes of the 2, 8, or 4 upper c 
vical vertcbrsB - S. by external branches of posterior divisions of cervical nerves. 

Scalenus AntiOUS-Tuberculo on inner border and upper surface of 1st rib. 
^,^-|.^-^ ^ ^ -^^ t ». ^ Anterior tubercules of transverse processes of Srd, 4th, 6th, and 6th oervi 

^^r fj m^ vertebras. - S. by one of the supra- clavicular branches of brachial plexus. 

t Scalenus Medius - Upper surface of first rib behind groove for subclavian arter3 . 

Posterior tubercles of transvei-se processes of six lower cervical verteb 
- S. by one of the supra-clavicular branches of brachial plexus. 

Scalenus Posticus - Back of outer surface of 2nd rib. 

Posterior tubercules of transverse processes of two or three lower oervi 
Tertebrsa. '« S. by one of the supra-clavicular branches of brsohial nlexua. 
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CERVICAL PLEXUS. 



Z<^ -^♦v> *-i.^-., i^-y 



Formed by anterior brancbei of four npper cervical nerrei ft loops connecting tbeni, and lies benea 
stemo-mastoid, in front of levator angnli soapnlsB A scalenns medins A the fonr npper yertebr 

Communicates through loop between 4th A 5th nerves with brachial plexns, and, through its de 
communicating branches, with pneumogastriCy apinal accessory, hypoglossal A superior oerric 
ganglion of the sympathetio. - Its superfioial branches oommunioate with facial A greal oooipiti 

Its branches are superficial A deep. 

SUPERFICIAL BRANCHES — wind round pod»rior border of stemcmastoid one belc 

the other in the following order, which is also the order in which they aril 

^ 6^ Small Oooipital - From 2nd cervical } variable in size A sometimes double. 

*v«^-v<-w/ vc«-»*-.c. d/i^t^y Ascends behind stemo-mastoid to attollens aurem A posterior belly of oodpii 
^^^^^ ^^L.^ frontalis, and perforates deep fascia to integument of back of side of head 

^ "^^^ ^^^^"^ ^^"^"^"^ ^ upper part of back of pinna; its auricular branches being sometimes supplic 

7^ y**'^ *«. *-wt .-c*--- " y^ ^kuX^^ « by great occipital. Joins with great occipital, gresJb auricular, A posterii 

i|^^ ^_ — Cw,^<' /ti-<^— ^ C auricular branch of faoiaL - The second small occipilal, or smallest ocoipits 
«. #-• fc^ ^ »^ y t-t-^-uc- f when it ezbits, arises from 8rd nerve, and sends twigs to back of ned 

♦^- N-^ vv>^^ tya . c6^*^^ Qreat Auricular - From 2nd A 8rd cervical nerves. 

^4x ^. , Cc*,.^ cxv>> .. ^ Ascends upon stemo-mastoid A beneath platysma to near lobule of ear, where 

^t< > ^ ^ v^ ^ ^ - ^iJ. C^j^^y,^ .^ divides into branchei 

(^ w>.^ Auricular - Several, large; to integument of back of pinna, joining with poi 

'*^* •^^- • "" terioraurieular bmnches of facial ftpneumogastric. Some twigs suppl 

outer Burfooe of lobule^ and one reaches outer surface of pinna throng 

a fissure between antihelix A oonchi 
Mastoid - To integument behind ear, joining with post, auricular branch of fiusia 
Facial - To integument of face, and to parotid gland joining with faoiaL 

Superficial Cervical -The largest; from 2nd A 3rd. 

Crosses sterno-mastoid beneath platysma A external jugular vein, and divides into brs. 

Ascending - Gives off an ascending twig to external jugular vein, joins wit 

cervico-faoial branch of facial, and, supplying platysma, pierces it t 

integument of upper A front part of necl 
Descending - Pierces platysma to integument of lower A front part of neck. 

Superficial Descending - Several large branches from 8rd A 4th. 

Descend between stemo-mastoid A trapezius, and divide into branches; 

Sternal - Gross origin of stemo-mastoid to integument of front of chest a 

far as middle lini 

Clavicular - Gross clavicle (sometimes one of them perforates the bone) t 

integument over peotoralis mijor A deltoid, communicating with outs 

neons bmnohes of the superior intercostal nervei 
Acromial - Over acromion A clavicular origin of trapezius to integument < 

outer A back part of shouldei 
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SPINAL ACCESSORY NEBVE. 



Contlita of two portions, the portion aooestory to the pnenmogastric A the spinU portion* 



FOBTION ACCESSORY to the PNEUMGOASTBIC - The i maUer. 

Ariaes from laitral trad of medulla oblongaia Mew pneumogaarU. — Deep origin from 

grej nnclens on lower part of floor of 4ih rentriole. 
Joint ganglion of root of pnenmogastrio in Jngnlar foramen by two or three fllamentfi 

and is entirely added to the pnenmogaitrio below the gan- 
glion of the tmnk. 
AseiBte in tom&n^ pharyngeal, superior 6* inferior laryngfal brs, of pnenmogastrio. 

SPINAL PORTION - The larger. 

Arieea from lateral column of cord as low as M or 6tM cervical m — Deep origin from 

anterior horn of grey matter. 
Aioends between ligamentnm dentionlatnm A posterior roots of the spinal ns.^ and 

enters skull throngh foramen magnum. 
Passes out through Jugular foramen in same sheath as, and on outer side of, pnenmo- 

gastrio n. and behind glosso-pharyngeal, Joining with aooes- 

sory portion. 
Badkwards behind hypoglossal dt pnenmogastrio, beneath and then behind internal 

Jugular rein and digastric St stylo-hyoid muscles to upper 

part of stemo-mastoid. 
Pierces deep fibres of stemo-mastoid, giring branches to it and Joining in its sub* 

'stance with 8rd cenrical nerfcii 
•Crosses posterior triangle of the neok. Joining with Snd, 8rd, 4th & 6th cerrioal nf^ 

and is distributed to under snrfttoe of trapeslas. 
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SUBCLAVIAN ARTERY 



From innominate artery behind upper border of sterno-clayioular artioulation (rlgbfc side) 
from end of transverse portion of aroh of Aorta (left side), to onter border of first rib 

Divided into three parta : - 

«^XRST FART — From origin to inner border of scalenns antioas. 



SEiCOND PART — Lies behind soalenns antioas at a somewhat variable level ab^ve clav. 

iole. Short ; forms higest part of aroh desoribed by the artery. - Bblations i 
In Front - Bcalenns antioas, sabolavian vein, phrenic nerve. 
Behind - Soalenos medius. 
Abiwe - Brachial plozas. 
Below - Pleara. 

Subclavian Ybin lies below 9t in front of artery, from whioh it is separated by 

soalenns antioas. 
BRANCHES — Superior Intercostal oo right side; generally no branch on 

^ left aide. 

THIRD PAR X """ From oater border of soaleaas antioas to oater border of first rib. Oroases 

lower & inner part of posterior triangle of neck, lying in the small spaoe 

boanded by omo-hyoid, olavicle <fc soalenas aat. - Ablations: 

In front - Skin^ saperficial fasoia, platysma^ desoending branches of saperfioial 

cervical plezas, deep fascia, transversalis colli veio. 

OlaviclCi sabclavias & its nerve, transversalis hnmeri vessels, ext^** 

nal jagalar vein with the plezas freqoeatly formed by tKo 

saprascapalar & transvorsalif oc'.li« 
Behind - Soalenas medias. 
About - Brachial plezas, omo-hyoid« 
BeUm - Oater sarface of first rib. 

SuDCLAViAM VEIN llcs below,in front, & to inner side of artery. 

BRANCH — " Frequently the Posterior Soapular^ which is otherwise derived 

from the trau^voraalis oolUu 
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THYROID AXIS. 



Short thick tmnk from front of Arst part of tnbolaTian olose to laii< 
border of ■oalenns antloat. DiridM almost immediately into i 

1 w 

Inferior Thyroid - Vido p. 293. 
Baprasoapnlar or TranBversalis Humeri 

CroBBos lower part of Bcalonas antioas under oorer of Biemo-mastold. 
Oatwarda behind cla7ioI(*, beneath omo-hjofd. 

Beneath trapezius, and over tran'^verso ligament of soapula to supraspinous fosi 

where it ramifies between tlie muscle A the bor 

Grosses neck of Boapula to infraspinous fossa. - AnaBtoruoseB with the oth 

scapular arteries, supplies shouldor-joint A sub8C:ip'iIaris, and gives off 

small supra-aoromial twi 

Transvei'salis Colli 

Grosses upper part of snbclavian trianpflo in front of soaleai •& brachial pleza 
passing somotimoa between the trunks of the plexus, and divides beneai 

trapezius int 
SuPBRViciAL Gervical - Ascciids beneath trapezina to musolo^ & glands of back 
neck, and anastomoses . with superficial branch of arteria prince] 

cervici 

P08TBRIOE Scapular - Beneath levator nnguli ^apulre to puporior angle of scapul 

and then along posterior border of ti)e bono he oath rhomboidei as fi 

as its inferior angle, aiaatomosin^ with the other scapular arteries 

the intercostalB. Froquontlj arises from 8rd part at subolavlai 
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BRACHIAL PLEXna 



Formed as follows by anterior diTisions of 6tb, 6thy 7th, dt 8th oerrioal and let dorsal as. 
Ftftk (Sr* Sixth Ceruicai unite between anterior h middle soaleni, and form th( 

OUTER PEIM4RT GOBI 

Eighth &* First Dorsal nnite behind soalenns antioaa, and form the inku 
Seventh forms alone the if tddlb primabt cord. [primabt oou 

Ail three primary oords divide into anterior &* posterior dimsiofts. 
Anterior divisions of outer &* middle primary oords form the outbb cord. 
Anterior division of inner primary cord forms the inner cord. 
Posterior divisions of a// Mr^^ primary cords form the posterior CORD. 
Broad between anterior & middle scaleni, where anterior divisions of the nerves lit 
above 2nd part of subclavian artery] contracted opposite clavicle, where inner ^ 
onter cords lie at fore part of plexus on enter side of 8rd part of subclavian artery 
& of Ist part of axillary; again expanded in axilla, where the three cords lie on 
inner, outer & posterior aspects of 2nd part of axillarv, and where they break up 

into the large nerves of upper limb 

Communicates with the cervical plexus through loop between 4th k 6th nerves k through 

branch from 5th nerve to phreni0| and with middle & inferior ganglia of sy mpatheuoi 

BRANCHES — Are 

ABOVE THE OLAVIOLE: 

Post, or Long Thoracic^ or Ezt. Resplratorsr of Sir 0. Bell - From 

5th & 6th nerveSj the two roots uniting in substance of soa* 

lenuB medius. 
Deeply along side of chest behind axillary vessels & cords of brachial 

plexus as far as lowest digitation of serratus magnns, 
BnpraSOapnlar - From back of trunk formed by union of 5th & 6th. 

Backwards & outwards beneath trapezius k through suprasoapulai 
foramen to supraspinouE fossa, where lies between supraspina* 

tus & the bone 
Bound spine of scapula to infraspinous fossa. - Supplies supra- & infi-a< 

spinati (two twigs to each), shoulder-joint & scapula 
UuSOnlar - To rhomboidei k frequently to levator anguli soapulsB (from 6tl 

norve), subclavius (from 6th k 6th, anastomoses frequently 
with phrenic), scaleni k longus colli (variably from 6th 7th J 

8th. 
ConununioatiXlg - From 6th cervical to phrenic on anterior scalenus. 

BELOW THE CLAVICLE — The branches are given off from the three cordi 

as follows, from 
Outer Cord - External anterior thoracic, outer head of median, muE< 

culo-ontaneous or external cutaneous 

Inner Cord - Internal anterior thoracic, inner head of median, ulnar 

internal cutaneous, lesser internal cutaneous or n. of Wrisberg 

Posterior Cord - The three subscapular nerves, musculo-spiral <S 

circumflex 



HEAD & NECK 

II. 

ANTERIOR TRIANGLE OF THE NECK 
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ANTEmOB TRIANGLE of the NECK. 



Ib bounded by stemo-maiituidy middle line of neck, lower border of Jaw St Une ftva 

angle of jaw to mastoid proooM. 
It is divided hj anterior bellj of omo-byoid, and by 8tylo>byoid A posterior bellj c^ 

digastriointot 

Inf. Carotid Triangle - Bounded by stemo-mastoid, anterior belly of omo-byoid, St 

middle line of neck; contains beneath stemo-hyoid St -thyroid: 
Comwum carotid artery^ inUrtuU jugular vntit pneunwgastrk ^ sympaihHics 
Ifrferior thyroid artery ^ recurrent laryngeal nertft ; 
Trachea^ thyroid ^nd^ hwer part oflarynx. 

Sup. Carotid Triangle - Bounded by sterno-mastoid, anterior belly of omo^hyoid, 

stylo-hyoid St posterior belly of digastrio} oontotni i 
Temdnatum of common carotid artery^ internal ^ external carvtid arteries^ ^/ir$t 

branches of the kUttri 
Superior thyroid, lingual^ facial , <5* internal jugular veins; 
Pneumogastric, superior laryngeal, &* sympathetic nerves •* 
Hypoglossal &* descendens noni nerves. 
Upper part of larynx, lower part of pharynx. 

Submaxillary Triangle - Bounded by median line, jaw-bone St line firom angle of 

jaw to mastoid process, and by stylo-hyoid & posterior belly of digastrio ; 

oontaina : 
Submaxillary glands facial artery St vein ; 
Submetital artery, mylo-hyoid artery & nerve; 

Lower part of parotid ^and, facial nerve, external carotid artery with its posterior 

auricular, temporal 6f* internal maxillary branches; 

Internal carotid, internal jugular vein, pneumogastric, sympathetic all separated firom 

external carotid by stylo-gloesos St -pharyngeos & glosso-pliaryngeal a. 
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SffUSCLES. 



tltfRA-HYOlD BEGIOlt. 

Stemo-Hyoid or Stemo-OleidO-Hyoid - Varioosly from pogt«rior gtemo-olavioalar 
ligament, and from upper A back part of firit pieoe of sternam or back of 
inner extremity of olaVicle, or from both} sometimes Arom olayiole only; oooft' 
sionally from cartilage of first rib. 

Lower border of body of hyoid bone internally to omo-hyoid. • S. by n 
branch from loop between descendens db oommnnicans noni nerves. 

Stemo-Thyroid - Back of first piece of sternum below A internally to sternO'byoid. 

Oblique line on ala of thyroid oartilage. - 8. by a branch from sauie 
^}y^x^^0.^ SU*^PYv^ — source. 

^^j^t<* rf t ^wrvw' L Omo-Hyoid - Upper border of scapula on inner side oi saprascapular notch and somu- 

'^ times from transverse ligament. 

Lower border of body of hyoid bone externally to stemo-hyoid. - 8. bj ^ 
branch from loop between descendens A communioans noni nerves. 

Thlfro-Hyoid ~ Oblique line on ala of thyroid cartilage. 

Lower border of body A greater corn a of hyoid bone. - S. by hypoglossal ■ 

8UFRA-HY0ID REGION. 

Digastric - Digastric groove on inner side of mastoid process. - Perforates stylo-hyoid 
and is held in connection with body & great cornu of hvoid bone by ^n a(H)n- 
eurotic loop lined with synovial membrane, from which loop it is reflected 
upwards & forwards to 

Rough depression on inner lip of lower border of jaw bone close to sym- 
physis. " 8., posterior belly by facial nerve, anterior belly by niylo-hyoid 
branch of inferior dental nerve. 

Stylo*S[yoid " Middle of outer surface of styloid process. 

Body of hyoid bone at its junction with great coma. - 8. by facial nerve 

Mylo*Hyoid - Whole length of mylo-hyoid ridge. 

Body of hyoid bone A median rapbA from hyoid bone to symphysis. '» S. 
mylo-hyoid branch of inferior dental nerve. 

Qenio-Hyoid - inferior genial tubercle. 

Anterior surface of body of hyoid bone. - 8. by hypoglossal nerve. 
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COMMON CAROTID ARTERY. 



Right common carotid arises from innominate artery behind ■f'Mfio.elaTicnlar arttonlation. 
Left common carotid arises from highest part of arch of Aorta, is longer, and has a thont 

cic portion deeply situated within the thoras 

THORACIC PORTION OF THE LEFT COMMON CAROTID ART. 

Upwards & outwards to root of neck. — RELATIONS : 

In Front — Sternum, stemo-hyoid St .thyroid, left innominate t., re 

mains of thymuB gland 
Behind — Trachea, cpsophagus, thoracic duct. 

On Inner Side — Innominato artery. 

On Outer Side — Left pneumogastric & phrenic ns. A left subclavian art 

lofl lung A plonra 

CERVICAL PORTION OF THE COMMON CAROTID ARTERIES. 

Upwards & outwards from behind storno -clavicular articulation to upper border o 

thyroid cartilage, where divides into external A internal carotid arti 

Direction from sternal end of clavicle to midway between angle of jaw A mastoid pi 

lu same sheath of deep cervical fascia as int. jugular v. & pneumogastric n. Oeepl; 

situated at origin ; superficial at termination. — RELATIONS' 

In Front, Lcwer part — Skin, superf. f., platysma, ant. jugular ▼., deep f. 

Stcrno-mastoid, .hyoid, -thyroid, omo-hyoid, middle thyr. t 

Upper part — Skin, superf. f. platysma, deep £, inner border o 

stemo-mastoid 
Stemcmastoid art., facial, lingual & sup. thyroid veini 

descendens noni n 
Behind — Cervical vertebras, longus colli, rectus capitis antions major 

inf. thyroid artery, sympathetic A recurrent laryngeal ns. 
On Inner Side — Trachea, thyroid gland, larynx, pharynx; iuferior thy 

roid art., recurrent laryngeal n 

On Outer Side — Internal jug^ilar vein, pneumogastric n. — At lowe 

part of neck int. jugular ▼. diverges from artery on right side 

approaches and crosses it on left eida 



EXTERNAL CAROTID ARTERY. 



From upper border of thyroid cartilage to interval between neolc of condyle k external audi 

tory meatus, where divides into temporal A internal mazillai) 
At its origin it is more superficial & nearer middle line than int. carotid. — BBLA 

TIONS 

CovEKED BT — Skin, superficial f, platysma, deep f., ant. border of stemo-mastoid 

Lingual & facial veins, hypoglossal n., digastric & stylo-hyoid ms. 

Parotid gl., facial n., junction of temporal & internal maxillary Ti| 

On Inner Side — Wall of pharynx, portion of parotid gland, sup. laryngeal n. 

Brhind — Sup. laryngealn., stylo.glossus k -pharyngens, glosso-pharyng^eal n., in 

_ ^ . temal carotid ari 

BRANCHES : Superior Thyroid, Lingual, Facial ; 

Occipital, Post. Auricular; — Ascending Pharyngeal; 
Temporali Int. Maxillary* 
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ANTERIOR BRANCHES of the EXTERNAL CAROTID. 



STTPa TETTROID ~~' Arisei from front of external carotid close to its origin beneath thin 

anterior margin of stemo-mastoid, and is quite superficial when this mnsole 
is dissected from its sheath, for the latter then retracts and exposes the 

carotid yessels A their branches. 

TartnoTUi course upwards A forwards, and then downwards St forwards beneath omo. A 

stemo-hyoid Si -thTroid to anterior surface of thyroid body. Gires off brs: 

Hyoid " Smalli along lower border of hjold bone beneath thjro-hyoid, and joins 

with its fellow. 

Stemo-Mastoid or Superficial Descending - Descends to middle of 

stemo-mastoid, crossing carotid vessels. 
Sup. Iiaryngeal - With superior laryngeal nerre to interior of larynx through 

outer part of Diyro-hyoid membrane. 
Orico-Tbyroid * Small i crosses cHoo-thyroid membrane and joins with its fellow. 

lilNQUAL ~* Arises a little below hyolfl bone beneath thin anterior margin of stemo-maitoid. 

Upwards A forwards upon middle constrictor to great comu of hyoid bone. 
Horizontally forwards above great comu beneath hyo-glossus, digastric 4b stylo-hydd. 
Upwards on genio-hyo-glossns. 

Forwards with gustatory nerve on under surface of lingualis inferior, and then beneath 
mucous membrane to tip of tongue under name of ranine. - Gives off brsi 

Hyoid - Small ; along upper border of hyoid bone and joins with its fellow. 

Dorsalis LingUSe - /Ucends on genio^hyo-glossus to dorsum of tongue, epi- 
glottis, soft palate A tonsiL 
Sublingual - Forwards between mylo-hyoid A mucous membrane to sublingual 

gland« 

Ranine -The terminal branch | joins with its fellow at tip of tongue. 

FACIAL ~~ Arises above preceding beneath thin anterior margin of stemo-mastoid. 

Forwards & upwards beneath posterior belly of digastric & stylo-hyoid & submaxillary gld. 
Crosses jaw bone in front of massetor. 

Forwards and upwards to angle of mouth upon buccinator A beneath platysma. 
Upwards beneath zygomatici and upon levator anguli oris and the levators of the Ifp St 
ala of the nose to inner canthus, where becomes angular artery and joins 

with ophthalmia 
Is very tortuous in its cours#. Facial vein lies behind it, and is less tortuous. Gives off 

branches i 

Inferior or Ascending Palatine - I>ip8 beneath ramus of jaw. Ascends 

between stylo-glossus & -pbaryngens and then upon superior constric. 

tor in front of ascending pharyngeal, and supplies tonsil St soft palate. 

Tonsillar ~ Ascends upon and perforates sup. constrictor to tonsil St root of tongue. 

Submaxillary - Three or four, to submaxillary gland St surrounding muscles. 

Submental *- forwards on under surface of mylo-hyoid, and between it and 

digastric to symphysis, where ascends upon chin. 
Inf. Labial - Forwards 1 cneath depressor anguli oris, below following artery to 

tissues of lower lip. 

Inf. Ck>ronary ~ Forwards beneath depressor anguli oris, and tortuous course 

through substance of orbicularis and between it St mucous membrane, 

anastomosing with its fellow. 

Sup. Ck>ronary - Larger and more tortuous; similar oourse along free edge of 

upper lip, giving twigs to ala and artery of septum to septum of nose. 

Lateralis Nasi * To ala and dorsum of nose. 

Angular - To inner canthus, supplying laohrymal lao and anastomosing with 

nasal branch of ophthalmic. 
All these branches anastomose flreelr with e^h other, with those of the oppo- 
site dde, and with the mental, transverse facial, infra*orbitaI, ophthal* 
mio, loblinguali posterior superior or descending palatine and ascending 

pharyniQ^al ac^Mi^M^ 
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POSTERIOR BRANCHES of the EXTERNAL CAROTID. 



OCCIPITAL — Arises jut below >u«terior belly of digMtrio, and is crossed oloM to 

origin by hypoglossal ner 

Upwards and backwards beneath posterior belly of digastrioy stylo-hyoid, A portion 

parotid gland, crossing internal carotid artery, internal jngnlar tc 

glcsso-pharyngeal, pnenmogastrio St spinal accessory nerres, - and th 

between mastoid process A transverse process of atli 

Horisontally backwards in occipital grooye beneath stemo-mastoid, digastric, spleni 

Si traohelo-mastoid, -and then between trapesins St complex 

Pierces npper part of trapesins, ascends beneath integument with great occipital ner 

and divides into nnmeroas branches to npper ft back part of hei 

(Hves off branohi 

Mosoolar - ^nmerons small oneS| and one large one to i^per part of sterz 

masto 
AuriCTllar -To back of ear. 

Meningeal - Through jugular foramen to dura mater of posterior fossa. 
Arteria Prinoeps Cerviois - Descends beneath splenins, and divides int< 
j>.w— C^^CtmZii^^L^ A^^£*^^_^' SuPEariciAL Bb. - Descends between splenins St complezns, and anasi 

p<*^ -*LA <fc€L>^' «v o tfL.w*' c* i ^_ [ moses with superficial cervical branch of transversalis col 

^ ' ^ ^ Dekp Bb«- Descends beneath complexus, and anastomoses with vertebi 

A with deep cervical branch of superior interoost 
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POST. AURICULAR "~ Arises beneath or above digastric Sl stylo-hyoid, and ascen 

under cover of parotid gland & beneath facial nerve to groove betwe 

cartilage of ear and mastoid process, where divides ii 

Ant. & Post. Branches - Which communicate re8i)ectively with posteri 
branch of temporal ft with occipital, and of which the former gives < 

numerous branches to back of ear. - Gives 

Stylo-mastoid Art. ( Sometimes derived from occipital ) . - Through sty 
mastoid foramen to tympanum & semicircular canals, joining with ty: 
panic branch of internal maxillary, with which it forms in young si 

jecti ft Yftscular circle round membrana tymp* 



INTEENAL BRANCH of the EXTERNAL CAROTID. 

ASCENDINQ FHARYNQEAL — Long, slenderi from back of external oatd 

near its orig 
U^ jt^ ts. * , J .. ' ikioends vertically to base of skulli in front of internal carotid artery and between tii 

• €0-^ ^** , /> / jfcr. X j> . ;*^ ■*• ► vessel A side of pharynx, giving off branohc 

c^ 1^. M. I i-t- P (^u^K- y^ <' : Bztemal - SmaU, irregular, to Sth^ 9th, and sympathetic nerves, and adjoini 

" * * JpiiftTyngft^ - Three or four > to the three constrictors, stylo^pharyngeus^ Bi 

^^ •»* . * tachian tube, soft palate h toni 



sy«.iX«» «^r .■ c ^ ''iyMt^t*." |fffl}'ngAftl»To dura mater through foramina lacera posterius ft medium, a 
Cf*A4^- • .-^ X^* .»! ^ . '♦ • - sometimes through anterior condyloid foram< 
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VEINS of HEAD & NECK- 



A2VTXBZOR JUGULAR VEIN — OommenoM in nibmftsilUiy ngbm Mid dtwaadt 

beneath platysma between Btemo.ma8toid ft middle Un« of neok, and Hhrna. 
deeply beneath stemo-maitoid, beneath which mneole it oommnnicatea wilk 
external & internal Jnfl^lart, and ninally alio with its fellow by a long ft narrow . 
iransrerse branoh. Ends oinally in enbolarian oloee to external Jngnlar, aoma- 

times in terminal portion of extemi^ Joffnlar, BaoeifM 

TiATlB4Ti Tbibutabt Branchis: - A few laryngeal veins ft someumes an infirwr 

tkytvidveim - Varies greatly in siie^ and is frequently absent on ona side 

or other. 

JB2LTJBRNAL JUGULAR VEIN — Formed by ooalesoenoe of temporal, internal 
maxillary, ft posterior anricnlary and oommenoes in snbstanoe of parotid gland 
opposite angle of Jaw. Descends perpendicularly oyer sterno«mastoid ft along its 
posterior border, beneath platTsma ft over superAoial ceryioal n., and, perforating 
deep fasda, opens into snboIaTian externally to internal Jngnlar. Has two 
pairs of yalyes sitnatedi one at its opening into snbolaTian, the other about an 

inch ft a half aboye olayide. - Eeceiyee 

Latpal Tbibutabt BnAMOBBS t - Snprascapidar^ Transvenalis CoUi^ &* F&sien9r 

External ^gulart sometimes the Occipital; - and oommnnioates with the 

antwior ft internal Jognlars, vrith the latter by a large branoh in snb- 

stance of parotid. 

Z2VTXRNAL JUGULAR VEIN - The continuation of lateral sinus opposite 
Jngnlar foramen, in which foramen it is expanded into the gulf sr rinut of tki 
hUermU Jugular tm'n. Descends yertioally, lying first on outer side of ft a little 
behind internal carotid, then on outer side of common oarotid, and finally, on 
the left side, on outer side ft in front of common oarotid, and, on the right side^ 
externally to ft at a certain distance from it, in front of first part of subolayian. 
The eighth ft ninth neryes lie on inner side ft in front of its sinus i lower down 
the spinal accessory crosses the Tein posteriorly, and the glosso-phairngeal ft 
hypoglossal pass forwards on its inner side, between it and the internal oarotid ft' 
the pneumogastric lies along whole of neck between ft behind the two yessels g 
behind the yein are the recti capitis lateralis, anticus major, ft the longus ooUL 
- Joins subolayian behind sterno-olayicular articulation to form the innominate^ 
a pair of yalyes being situated at or a little aboye its termination. -^Beoeiyea 

T.A^»AT. Tbibutabt BmAMOBBS : - OcHpiUU (usually). Facial^ Lingual^ Pharyngtai^ Sufm 
mmr ^ Middle Thyroid; - and oommunicates bjr a large branch with 

ezttmal jugular m •nbstMoa of pMOlId* 






CERVICAL PLEXUS. ^ L^ 



DEEP BRANCHES — IXTided into fatftemal * oternmL 

niTERMAL — Are: 

/Cominillllcatillg - From loop beiwMii Iti St Snd oerrioal to pnomiiogMbiOy hjpo^loMftl i 

I superior oerrioal gsnglion of fTnipAthetios and alio from 8rd 4k 4Ui to cord c 

\ ■jmpathetio below the gsnglioi 

MlUCllIar -From 1st 4k Snd^ to reoti capitis antiioi major A minor, and rectos Imteralii 

Ckmuntmicans N oni - From 2nd 4k 8rd. 

Downwards 4k forwards across sheath of carotid Tessels (sometimes within the sheatl 

and then either in front of or behind internal jngnlnr rein), and, near middl 

^y^ of necky forms a loop with desoendens noni ; from conrexitj of which looi 

j>^ branches are giren off to the stemo-hyoid 4k -th jroid and omo-hToid 

Plirenib or Int. Respiratory of Sir O. Bell - From Sid, 4th, and nsoaUy also from 6tii 

Downwards 4k inwards in front of scalenns antioas. 

Between snbclaTian Toin A 1st part of snbolaTian arterj crossing internal mammary 

and reoeiTing a filament from sympathetio, sometimes another from 6th 4k vu 

oenrical nerres, and oooasionallj on the left side, one from the ansa hypoglosBi 

Grosses aroh of Ainia 4k pnlmonarj arterj, on the left side. 

D e sc e nds, on the right side, on cater side of right innominate yein 4k sup. Tcna cava 

In front of root of Inng 4k along side of pericardinm to diaphragm, and divides ii 

to branches whioh perforate the diaphragm and supply it hj its nnder snrfiuM 

Both nerres give off twigs to the perioardinm i plenra, and join with the phrenii 

plexus of the sympathetio, the right nerre sending also a few filaments to th( 

diaphragmatic gangUoB 

BZTERNAL — Aret e 

^QtyYtym nnintMn ^ - Join spinal accessory in snbstanoe of stemo-mastoid, in oodpita 
( triangle, 4k boieath tarapesini 

UUBCUlftr -^ Btemo*mastoid (firom Snd nenre), levator angoli scapnla (from 8rd), scale 

nos medins A trapesins (from 8rd 4k 4th] 
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PNEUMOGASTRIG NERVE. 

Arises from grom*€ bttivftfi oimhy <&* rrstiforni bodies iKltnv ^losso-pharyuf^eal C^-^ af*ai'( ipimi I accessory. 

Through jngnlar foramen behind s^loAMo-pharynfireal ft in name sheath as spinal acceffworj. 
Preaentt two ganglia, one in and one below j nodular foramen t 

Sup. oe Jugular O. or O. op tub Root — Sninll, grejish, ronnded. Annstom. with Jaeial 

FiossO'phafyttgeait s final accessory <&» sympatheHc^ 
IifP. O. OR O. OP THi Trunk — Heddish, cylindnual, nearly an incn in length. Anastom. witt 

kyfiopiosKol, spinal accessory^ symfaiheticy loop between hvo first cervical nerves 
^ Descends behind k between int. & comni. carotid arteries « int. jngnlar t. and in same sheath | 

y Then, 

Oh Right Side : 

V Between snbclavian art. ft ▼. and along side of trachea to back of root of Inng, 

^ where spreads ont into posterior pulmonary plexnt. 

^ Along side of oesophagn* in the shape of two or moi e separate cords, which form 

^ oesophageal plezns with nerve of opposite side. 

^^*( As a single cord along back of (Bsophagus to posterior surface of stomach, and 

N joins solar ft splenic pleznaea 

On Lept Side : 

Between and in front of left comm. carotid ft left snbclayian arteries behind lefl 

innominate voin. 
Across arch of aorta to back of root of lung, where similarly spreads oat and 

joins with its fellow. 
Along side of oesophagns as aboye. 

As a single oord along Aront of oesophagus to anti^Hor surface of stomach, and 

joins left hepatic plexus. 

BRANCHES: 

Auricular Br. — Arises from g. of the root, and joins with glosso-pharyngeal. 

Across jugular fossa ft through opening in temporal bone near styloid prooossi 
Between mastoid process ft ezt. audit, meatus to integument of back of pinna. 
Gives off: 

Ascending Bi., which joins trunk of facial in aqueductus Fa1Icpii| 
Descending Br., which joins auricular branch ot facial. 

Fhftryntfe&l Br. — Arises from upper part of ganglion of the trunk i 
Crosses internal carotid art. either in front or behind t 

Anast. with glosso-pharyngeal, sup. laryngeal ft sympathetic, and forms pha 

ryng^al plexus to muscles ft mucous membrane of pharynx. 

Sup. Iiaryngeal N. — Arises from middle of ganglion of the trunk. 

Descends by side of pharynx behind int. carotid artery, and divides intot 

EXT. LARTNOEAL BR. — Joins with pharyngeal plexus ft sup. car- 

diao nerve, and supplies crico- thyroid ft inf. constrictor. 

INT. LARTNOEAL BR. — Pierces thyro.hyoid membrane to arytc. 

noid muscle and mucous membrane of larynx, base of tongue 

ft aryteno-epiglottidean folds. 

Rsotirr. Laryngeal N. — Ar. in front of, and passes below ft behind, subolav. art. 

on right side, arch of aorta, on left, giving twigs to deep cardiao plexus ] 

Behind comm. carotid ft inf. thyroid arteries, and in groove between trachea 

ft oesophagus. 
Beneath infl constrictor to all the muscles of the larynx except criccthyroid. 
Gives bri. to inf. oonstrictor, and anastomones with ext. laryngeaL 

Cardiac Bra. — Divided into: 

Cervical Cardiac i •».. J ^ ^*v rr -* 

Thoracic Cardiac { ^'^« N®*^*" ^ *^« "^•'^ 

Pnlmotiary Bra. — Divided into Anterior and Posterior, and form the ant. ft poei 

pulmonary plexuses. (Vide nerves of the lung.) 

OBaopliageal Bra. — Arise, some above, but most of them below, the pulmonary. 

Qastric Brs* — Right pneumogastric supplies post, aspect of stomach and joins ao^ 

lar ft splenic plexuses i left pneumog. supplies ant. aspect^ and v^^&a 
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HTPOOLOSSAL NERVE. 
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Arises by ten or twelye filaments fVom groove hetween anterior pyramid ^ olivary My in a 1i 
continnous with that of the anterior roots of the spinal nerves. These filaman 
form two bundles whioh perforate dnra mater separately, and pass together throa| 
anterior condyloid foramen. 

Passes downwards and forwards between pnenmogastrio k spinal accessory ns., with former 

which it is intimately connected, and between int. jngnlar yein db int. oaroti 
^ Loops ronnd occipital artery and passes forwards across external carotid below post, belly 

digastr 



I ^ ^ \ Passes beneath posterior belly of digastric ft stylo>hyoid and crosses hyo-glossos, near ai 

border of which it anastomoses with gnstatoi 
Passes beneath mylo-hyoid to muscles & substance of the tong^ie. 



BRS. OP COMMUNICATION - Join with , 

G. of the trunk of the pneumog^stric ; *\ 

Sup. ceryioal g. of the sympathetic ; > Arise near base of skull. 

Loop between the two first oerrical ns. y 

Gustatory n. — Arises near ant. border of hyo-glossus. 



BRS. OP DISTRIBUTION - Are the: 
<y.Xo CA^^ *^^" ' >r^/w «. - Desoendens NoXli — Long ft slender. Arises just beneath occipital artery. 

/ ^ . i ^-T *' '^ ^ Passes downwards ft forwards across sheath of carotid vessels. ( Sometim 

r / v\^ within the sheath, either over or beneath int. jugular veis 

. C^ Near middle of neck forms a loop with Communicans Noni, from oonvexi 

J/ ^ 2 ^ ^\^ ®^ which loop, brs. are given off to sterno-hyoid ft -thyroid a: 

/'}^A^C^'^^^ Wu 0-^^.. ~ '/a* i/,t .'-*.. , omo-hyo 

f-«o >u^'y tVpi V ^vi^w y\<*jh V fcx— This br. is believed to derive its real origin principally from the ] 

*'"*"^ j^a-^— e^i ^«. , yCi, «- . , w- > ^ A 8rd cervical ns., and to have little more than an apparc 

■t^^tfT^Z-v^- ^v>C-rt..* ^ j origin from the hypoglossal, due to a temporary adhesion 

its fibres to those of that nerve. Sometimes, owing to simil 
adhesions, it appears to arise from the pneumogastrio eitli 

wholly or in pa 
Bra. to Thyro-hyoid ft Qenio-hyoid — A.rise on surface of hyo-glos^na. 

BfB. to Stylo-glotsut, Hyo-gloMoSy Genio-hyo-glotsut ft sul] 

Utnca of th6 tongua. '~ Aripe benftath milo-hyn 
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CERVICAL PORTION of the SYMPATHETIC. 



Oontiftc on each Bide of three ganglia, the mperior, middle A inferior oerTioal (of whioh tbi 
middle one is sometimeB wanting), and of their reepeotiro branchei of oommunioation 
A distribntion. 

WBE THREE GANGLIA: 

Bup6rior Cerrioal Gan^ion - '^^ lat^esf, asnallj fnsiform in shape and litnatec 
between the rectus capitis antions major A the internal oarotid opposite the 2Hd 6 
Zn/ cervicai vertebrm; sometimes irrognlar in shape & situated a little lower thai 
nsnal. 

Middle Cervical Ganglion - When present, is the smallest of the three and is situatec 
opposite the 6th cervical vertebra in the vicinitj of the inferior thyroid arterj. 

Inferior Cervical Ganglion - IntermedicUein siu between the two others, and sit'iatM 
between the nech of the first rib 6* the transverse process of the last cervical vertebra oi 
inner side of superior intercostal arterj | is irregular iu form, and is frequenili 
joined with the first thoraoio ganglion. 

THEIR COMMUNICATIONS : 

These ganglia oommnnioate with each other through the main cord of the sjmpathelie 
and with the oerebro>8pinal nerree as follows : 

SUPERIOR CERVIOAL GANGLION —With: 

Petrosal Ganglion of the Glosso-phasyngeal ; 

Both Ganglia of the Pneumogeutrie ; 

Trunh of the Hypoglossal; 

Fottr tapper Cervical Nerves - (Sometimes with the two upper nerre 
only, the branches of oommunioation with the 3rd A 4iti 
nerves ocoasionally joining the oord of the sympathetio 
little below the ganglion). 

MIDDLE OERVIGAL GANGLION —With: 

F^h &* Sixth Cervicol Nerves - (In cape of absence of the middle oenH 
cal ganglion the 6th A 6th oerTioal nerves join with the cor 
of the sympathetic between the superior A inferior ganglia^ 
INFERIOR CERVIOAL GANGLION — With: 
Seventh dr* Eighth Cervical Nerves. 

TKfilR BRANCHES OF DISTRIBUTION - Vide oeit Tablet. 
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BBS. of DISTRIB. of the CERV. G. ,of the SYMPATHETIC. 



ThoM ganglia give off branohet to the noighbonring arteriea and to the Tiaoera as follows i 

BRS. to the NEIQHBOURINa ARTERIES: 

SUP. CERVICAL GANQLION - OireB off, 

ASOENDINQ BRANCH to INTERNAL CAROTID ARTERY ft m BRAH0HB8 -* 
Large, soft, of a reddish grey colour, and appears to be the direct continiia* 
tion of the ganglion. It passes along the posterior aspect of internal carotid 
artery and divides on reaching the carotid canal into internal ft eztemal 
branches. • 
Imeinal Brakch - The smaller; ascends on inner side of internal oaxotid 
artery, communicating with the outer branch, and goes to lorm the 
greater part of the cavernous plexus. 
EiTERMAL Bbamch - The larger; ascends on outer side of internal carotid 
artery, communicating with the inner branch, and goes to form the 
greater part of the carotid plexus. 

ANTERIOR BRANCHES to EXTERNAL OAROTID ARTERY ft its BRAHOHES 
— Form ddicaU plexuses which accompany the external carotid artery ^ Us 
branches^ and on the filaments of which small ganglia are sometimes fonniL - 
From the plexus on the trunk of the external carotid artery a oommamca. 
ting branch is given off to the digastric branch of the faoial nerve; firon 
the plexus on the facial artery is derived the sympathetic root of the sab* 
maidllary ganglion; from the plexus on the internal maxillary artery is 
derived the sympathetic root of the otic ganglion and also a twig to the 
intumescentia gangliformis of the facial. 

MIDDLE CERVICAL QANGLION - Gives off: 

THYROID BRANCHES — Accompany the inferior thyroid artery, commsnioatiBg 
with superior cardiac nerve, and reach the thyroid body, in whioh they 
communicate with the recurrent ft external laryngeal nerves. 

INP. CERVICAL QANQLION - Gives off: 

BRANCHES to VERTEBRAL ARTERY — Form a plexos round that vessel, and 
communicate with the cervical nerves as high as the 4tli« 

BRS. to the VISCERA —Are the: 

Cardiac Nerves - Vide Next Tablet. 

Pharyngeal Branches of the Superior Cervical Oanglion - <fom with the 

pharyngeal branches of tbe gtasso^pharyngeai, pneumcgaslric^ ^ external laryngeal to 
form the pharyngeal plexus, which plexus sapplies the muscles & the maoons 
membrane of the pharynx. 

Thyroid Branches of the Middle Cervical Ganglion - Vide above. 



HEAD & NECK. 



XIX. 



THE FACE 



-v*. 
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MUSCLES of the PACE— 1st Tablet. 

Are the i 

OCCIPITO-FRONTALIS. 

Frontal Portion - InnermoBt fibres are oontinuons with pyramidalis nasi, the otheri 

blend with orbionlaris palpebrarum & corrngator snperoilii. 
Occipital Portion - Outer two-thirds of superior curyed line of oooipital bono« and 
mastoid portion of temporal. 

The ^intervening epicranial aponeurosis is attached behind, between th« 
two occipital portions, to the external occipital protuberance A to the eaperior 
ouryed lines ; laterally it gives attachment to the attrahens A attoUens aarem, 
and, becoming considerably thinned, passes over the temporal fascia to the 
lygoma. - It ia intimately connected to the integument, loosely to the peri* 
cranium. 

St ftrontal portion by facial nerve, oooipital portion by amall oodpitfti 
branch of cervical plexus A by aorionlar branoih of faoiaL 

UnSCLBS of the EAR. 

AttoUens Aurenii or Anricularis Superior - Temporal portion of epicranial 
aponeurosis. 

Upper and anterior part of helix A upper part of concha. - S. by small 
oooipital branch of cervical plexus. 

Attrahens Aurem, or Auricularis Anterior - Lateral proiouKation of epicranial 

aponeurosis below & in front of preceding. 

Front part of helix. - S. by facial nerve. 

Retrahens Aurem, or Auricularis Posterior - Mastoid process. 

Back of concha - S. by auricular branch of fiiciaL 

MUSCLES of the NOSE. 

MUSCLES of the EYELIDS & ORBIT. 

MUSCLES of the MOUTH. 

ELEVATOR MUSCLES of the LOWER JAW - Vide following Tablets. 
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MUSCLES of the FACE— 2nd Tablet 



MUSCLES OF THE NOSE. 

Pyraxnidalis Nasi - Continaoas sapenorlj with innermost fibres of oooipitcfrontalic 

Aponearoais of compressor nasi. 

Compressor Nasi - Lower A inner part of canine fosa. 

Aponeurosis oontinuoas Mrith that of its fellow oirer bridge of note. 

Levator Labii Superioris Alseque Nasi- Upper part of nasal process of sapeHor 
maxilla. 

Cartilage of ala of nose and npper lip blendicg with orbioalaris A levator 
labii B::periori8 proprias. 

Depressor AIsB Nasi - Myrtiform fossa or incisor fossa of upper jaw. 

Septum and back part of ala of nose. 
Irregular and indistinct fasciouli may be found over the alar cartilages forming Uiei 
Levator Proprius Al/« Nasi Posterior or DrLATAXOR Naris Postekior, 
Levator Pkoprius Al/R Nasi Antrrior ok Dilatai-ou Naris Anterior, 
Compressor Narium Minor. 

BIUSCLES OF THE EYELIDS. 

Orbicularis Palpebrarum - Anterior surface and edges of tendo oouli, internal mi 
gular process of frontal, nasal process of superior maxilla in front of lachrymal 
groove. 

OaBicuLAR Portion -Thick A red, forms complete ellipses, and blends superiorly with 
occipito-frontalis and corrugator supercilii. 

Palpebral or Ciliary Portion -Thin A pale, forms a series of concentric curves, and 
is inserted external ly into external tarsal ligament A malar bone. 
TENDO OCULI OR TENDO PALPEBKARUM - From nasal process of superioi 
maxilla in front of lachrymal groove. Crosses anterior aspect of lachrymal sac, 
giving off a fibrous lamina, the reflected portion of the tendo oculi, which passes 
backwards A inwards behind lachrymal sac to be attached to ridge oo lachrymal 
bone. Bifurcates and is attached to inner extremity of each tarsal cartilage. 

Corrugator Supercilii - inner extremity of superciliary ridge of frontal. 

Under surface of orbicularis A occipito-frontalis. 

Tensor Tarsi - Ridgo A posterior part of outer surface of lachrymal bone. 

Crosses posterior aspect of lachrymal sac, and divides into two slips irhich 
are inserted into tarsal cartilages near punota lachrymalia. * May be oau- 
sidered as a deep part of ciliary portion of orbicularis. 

Leyator Palpebres Superioris -Under surface of letter wiog of tpbenoid III front of 
optio foramen and externally to superior oblique . 
Upper border of tarsal cartilage. 
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MUSCLES of the FACE— 3rd Tablet. 



MUSCLES of the MOUTH. 



Orbicularis Oris - ContiBt0 of three portfom t 

hkMJLL OR Maboinal PORTION - Continaed vnintemiptedly from one lip to the other 
roand the oommissares of the mouth. 

Facial Portion -Central fibres deonaaate with, the others are directly con tin aunt 
with, fibres of bnooinator. 

Accessory Portion - Consists for the npper lip of four fksoionli, the mosonli aooes. 
sorii orbicnlaris snperiores, arising from snperior maxilla opposite incisor teeth 
ft from septum of the nose ; and for lower lip, of two fasciculi, the mascali acoes- 
sorii orbioalaris inferiores, from inferior maxilla near the canine teeth. 

Inserted into this mnscle and into the integument oorering it from the 
middle of the npper lip to the middle of the lower lip, are the following mnschw 
(the last excepted), which all blend more or less with each other i - 

Levator Labii Superioris Alseque Nasi - Upper part of nasal process of snperior 
maxilla. 

Levator Proprius Labii Superioris * Saperior maxillary ft malar bones clnee to 
margin of orbit. 

Levator Anguli Oris or Musculus Caninus - Canine fossa jnst boiow iniva. 

orbital foramen. 

Zygomaticus Minor - Lower and front part of malar bona. 

ZygOXUaticuS Major - Malar bone near sygomatio suture. 

Buccinator - Outer surface of alveolar processes of superior ft inferior ma xillss corres* 
ponding to the molar teeth, and firom pterygo-maxillary ligament (which latter 
is a fibrous band extending from apex of internal pterygoid plate to posterior 
extremity of mylo-hyoid ridge of lower jaw, and which gives attachment poster- 
iorly to superior constrictor of pharynx). 

Its fibres are continuous with those of facial portion of orbicnlaris oris, the 
middle ones decussating, the superior ft inferior ones passing directly into oonras* 
ponding lip. 

Risorius - Fascia over parotid gland ft masseter. -> Is oflen described as the upper part 
of platysma myoides. 

Depressor Anguli Oris or Triangularis Oris - External oblique line of lower jaw 

externally to mental foramen. 

Depressor Labii Inferioris or Quadratus Menti - External oblique line of lower 

Jaw between symphysis ft mental foramen. 

Levator Labii Inferioris or Levator Menti - Incisor fossa of lower jaw. 

Internment of ohin olose to median line. 
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FACIAL ABTEBY. 



Arises abore lingaal benenth thin anterior margin of stemo-maftold. 
Forwards A upwards beneath posterior bell/ of digastrio & stylo-h/oid A sabmazfllnrj gld. 
Crosses jaw bone in front of masseter. 

Foi wards and upwards to angle of month npon bnooinator A beneath platysma. 
Upwards beneath zygomatioi and apon levator angali oris and the levators of the lip A 
ala of the nose to iTiner oanthos, where beoomes angular arterj and joins 

with ophthalmio. 

^ Is very tortuous in its course. Facial vein lies behind it, and is less tortuons. Qives oiT 

4^ ^ branches : 

. '' Inferior or Ascending Palatine - ^V* beneath ramus of jaw. Asoenda 

y ^ between stylo-glossns & -pharyngens and then upon superior oonstrio* 

\ tor in front of ascending pharyngeal, and supplies tonsil ft soft palate. 

Tonsillar - Ascends npon and perforates sup. constrictor to tonsil & root of tongue. 

Submaxillary - Three or fonr, to submaxillary gland A •urronnding mosoiee. 

Submental - Forwards on under surface of mylo-hyoid, and between it and 

dif astric to symphysis, where ascends upon chin. 
Inf. Labial - Forwards beneath dein*essor anguli oris, below following artery to 

tissues dT lower lip. 

Inf. Coronary - Forwards beneath depressor anguli oris, and tortuons conrse 

through substance of orbicularis and between it & mncous membrane, 

anastomosing with its fellow. 
Sup. Coronary - Larger and more tortuous ; similar course along frM edge of h 
upper lip, giving twigs to ala and artery of septum to septum of nossi. Y 

Liateralis Nasi - To ala and dorsum of nose. 

Angular - To inner canthus, supplying lachrymal sac and anastomosing with 

nasal branch of ophthalmio. 

All these branches anastomose freely with each other, with those of the oppo* 

site side, and with the mental, transverse facial, infra*orbitaI, ophthal* 

miO| sublingual, posterior superior or descending palatine and ascending 

pharyngeal Mi«riss. 

-r I,. ^ -'>#■'.- ^^ — • * ^' / ^ • ; 
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TEMPORAL ARTERY. 



%■• 



'•J 



V 



Conimences in ■ubvtanco of parotid gland between neok of condyle ft extemal anditor 

tnemtn 
Asceuds in groove between condyle & external auditory meatna, and orotses pocteik 

rootof Bygomt 

Ascends for about two inches upon temporal muscle A fascia, and beneath skin A attn 

hens aurem, with branches of facial A aurioulo-temporal nerves, and divides ink 

Ant. Temporal -The smaller. Forwards over forehead, and joii 

with supraorbital ft fironta 
Post. Temporal * The larger. Upwards ft backwards, and joins wit 

posterior auricular ft oooipita 
Gives off before its division : 

Twigs - To parotid gland ft temporo-mazillary articulation. 
Transverse Facial - Forwards through parotid gland, and aoross fiMO bi 

tween Steno's duct ft sygoma; joins with facial ft infraorUta 

Middle Temporal -Through temporal fascia to temporal muscle, joinliii 

with deep temporal branches of internal maxillary. Often gives aH 

Obbital BftANCH > To outer angle of orbit along upper border of sygoma i 

between the two layers of temporal fascii 
Ant. Auricular - Two or three small branches to external ear. 
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FACIAL NERVE. 



Aruis from upper part of medulla oblougata m groove between oLvaty ^ resti/orm bodiet* 

Through inttfmal anditorj me»tUB with portoio tnollii» Ijing id a frooTO apon ihe latter and 

portio imtermedia of Wriaberg I^iug between the two. 
Through aqnednotna Fallopii, in which mns oatwards, backwards, downwards: 

Outwards - between cochlea and vestibule to hiatus Fallopii, where pretentu 

geniculate ganglion or intumoBoentia gangliformis. 
Backwards - in inner wall of tympanum above fenestra ovalis. 
Downwards - to stylo- mastoid foramen. 
Forwards in substance of parotid gland crossing external carotid artery, and divides behind 
ramus of jaw into temporo-facial ft cervico-facial branches, forming pes anserinns. 
Its branches may be divided into branches of communication & branches of distribution. 

BRANCHES OF COMMUNICATION - Are : 
In Meatus Auditorius Intemua : 

One or two filaments to Auditoky N, 

In AqueductuB Falloppii: 

Large Petrosal N. - to Meckel's ganglion, and supplies levator fnilnti ^ atygos teunla ; 
Small Petkosal N. - to Otic ganglion, and supplies tensor palati cV tensor tympani; 
Ext. Petrosal N. ^^to sympathetic on middle meuingeaT artery. " 

After Exit from Stylo^mastoid Foramen : 

Branches to: Glosso-pharyngeal, Pneumogastrio & Carotid Plexus > Arise ftt>m 

posterior auricular nerve dk from nerves to stylo-hyoid dk posterior 

belly of digastria 
'X^ Aurioulo-temporal - From temporo-facial branch. 
1c GiBAT AuRicuLAB - From posterior aurioular & cervico- facial brunches. 

On the Face : 

The terminal filaments Join with the three divisions of the Fifth N. 

BRANCHES OF DISTRIBUTION - Arei 
In AqueductuB Fallopii : 

TYMPANIC BR. - To stapedius 6* laxator timpani; 

OHO&DA TYMPANI - Enters tymp. between membr. tjmpani & base of pyramid; 

Between handle of malleus & long process of incus. 

Through canal of Huguier on inner side of Glaserian fiasuro) 

Joins g^tatory nerve between the two pterygoid muscles; 

To submaxillary ganglion & lingualis superior. 

After Exit from Stylo-mastoid Foramen : 

POidT. AU&IOULAR N. -Over mastoid process to integument and retrahens aurem 

9l posterior belly of occipito- frontalis, and anastomoses with anriou* 

laris magnus <& posterior auricular branch of pneumogastri& 

BRS. TO STYLCHYOfD & POST. BELLY Of DIGASTRIC -Arise in common, and 
join, the former with carotid plexna, the latter with glosso-pharyngeaL 

On the Face: 

TEMPORCFAOIAL BR. - The larger. Anastomoses with auriculo-temporal, and 

divides into temporal, malar 6r* infraorbital branches* 

OERVIOO-FAOIAL -The smaller. Anastomoses with great auricular, and divides. 

into buccal, supram axillary 6f inframaxiUary branchti 
Those terminal branches of the facial nerve supply all the musolea of 
ezpres^on o^ the face h the platysma, and anastomose with the 
ophthalmic, su|)crior & inferior uiaxillary neive^ «a3A ^«S5t2u. ^C^i^. 
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THE SALIVABY GLANDS— 1st Tablet. 



Are the parotid, sabmaxillarj & ■nhlingnali and nnmeroas smaller glands sitaat4»d benesfl 
the mncons membrane of the month. They are all conglomerate or racemose gUuHla 

PAROTID QLAND 

Lios below A in front of external ear, and stretches forwards to a rariable extent on onter 
surface of masseter, often presenting in that situation and just below xjgoma, a 

small detached portion, the eooia p^rotidia. 

la boanded by : 

Above - Zygoma. 

Bklow - Line drawn fh>m angle of jaw to stemo*mastoid. 
Bkhind - External auditory meatos, mastoid process, sterno-maatoid, posterior 

belly of digaatria 

Preaents t 

Outer Surpace - Lobulated. CoTered by integument, (ksoia ft a few fibrea af 

plasma. 

Ihner Survaoe - Prolonged deeply in front of and behind ttjloid pr ooeaa tit 

wards internal carotid A internal jugular Tein, wall of pbarjnz ft detp 

part of glenoid fiMa. 

Ant. SuRfACB - Groored externally for posterior border of ramna. And pro> 

longed forwards, internally, between the two pterygoid mvaolfML 

Parr. SuarACB - Rests upon external auditory meatus, mastoid process, s t sg u s 

mastoid^ posterior belly of digastria 
Is perfomted by several 

Arteries - External earoHd with its posterior auricular^ intemal maxillary I 

temporal branches, and the troMSifetse facial c^ffset of tl^o latter 
y Rixs - /niemal maxillary ft temporal forming orig^ of external juguiar^ and i 
branch of communication between the latter ft the intemal jogolar, 
NvRTRs ~ Facial t anriculo^temporal ft deep facial branches of great aatrietUar. 

ITS VESSELS ft NERVES arc — Arteries ft Veins, from or to aboro mentfonec 
trunks. - Lymphatics, to two or three lymphatic glands in substance ft oi 
surface of parotid, and from thence to superficial ft deep glands of neck 
-Nrrvfs, from carotid plexn.^, auriculo- temporal ft great auricular. 

PAROTID DUCT ( Steno's or Stenson's ) — From anterior border of the gland 
and fh)m socia parotidis when it exists. Over masFcter a finger's breadtl 
Deiow sygoma, its direction being marked by a line from lower part of concha U 
midwny between free margin of the lip ft ala of the nose. Through &t of oheek i 
buncinator, and obliquely beneath mucous membrane, which it perforates oppositt 

2nd molar toeth of upper Jaw 
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TEMPORO-MAXILLABY ABTIGULATION. 



Is a doable or bilateral condyloid articnlation (Cmveilhler) comprised betwetr^: the condyles ol 
the lower jaw, on the one band, and the anterior root of the ly^oma 9l ante ior part of the 
glonoid cavity, on the other. The articnlation is divided into two by an interarticniar fibre- 
cartilage, and prpsents two rynorial membranes, of which the npper one is the larfi^st A 
loosest. The interarticniar flbrocartilaf^e in thickest at the periphery, especially behind; 
its npper k nrfaoe is concavo-conTez fVom before backwards ; its nnder snrface is ooncare; 
its circumference is connectei ezternaPy to the external lateral lii^ament, internally ft in 
front to the tendon of the external pterygoid - Occasionally it is i^erforated in the centre, 

the two synorial membranes then commonioa^g. 

LIOAMfiNTS-Arei . yt^^tx^. .^,U^.Wir <^^T^^^ 

Capsular ' Thin ft loose { from 

Circumftretui o//»Unaid cavity ^ eminffUia articularis to 

Ntck of CoudyU 

£iZtenial Lateral - Broad band downwards ft backwards from 
Outer surface 6f tubercle of tygoma to 
Outer surface 6f* posterior border of neck ofconUyle* 

2L Internal Lateral - Long <^ thin band from 
Spine of sphenoid to 

Inner margin of dental foramen. -It is related externally the to external pterygoid 
muscle, internal maxillary artery, and inferior dental vessels ft nerre. 

8tylo-MaxJllary - Long thin band of somewhat secondary importance from 
Apex of styloid process to 

An^e ^posterior border of ramus of jaw ^ where it spreads out considerably 
p ^ and marks the separation between parotid ft submaxillary glands. 

MOV£MSNTS - -^^^ depression, elevation, projection, retraction, lateral displacement ft cir- 
cumduction. In slight movements of eleration ft depression the condyles simply 
rotate on a transverse axis upon the interarticniar fibrocartilages. In more 
extensive movements not only do the condyles rotate as above, but they also pass 
forwards with the interarticniar flbrocartilages upon the eminentiaB artion* 
lares, the displocement being due to the laxity of the saperior synovial mem- 
brane ft to the action of the external lateral ligament. This displacement 
also taken place on the two sides alternately in the lateral or grinding mova. 
ment of the Jaw, and on both lidet simultaneonsly in the projection of the 

jaw forwards^ 
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INTERNAL MAXILLABT ARTERY. 



Commences in snbstanoe of parotid gland behind neck of oondyle. 
May bo divided into three portions: 

7ZKST or MAXILLABY PORTION — Forwards beneath tendon ol 

external pterygoid, and between neck of condyle St internal lateral 
Ooi J.. .* » » /7w»y u -/tf.a*,- r ligament of jaw, oroesing inferior dental nerve 

*" ? CKree off ^]^mipanlO| Middle meningeal, Small meningeal, 

, ^ ^ Inferior dental, 

yv*^ ^'"^'*^ ' ^s<«^t-*»?^*«/5P:» 3 SECOND or FTISRYQOID PORTION — Forwards ft upwards on ontei 

■^ ^ siirftk)e of external pterygoid, between It A temporal mosole, 

Givee off two Deep temporal| Masseteric, Pterygoid, & Buc- 
cal. 
THIRD or SPHENO-MAXILLARY PORTION — into spheno-max. 

iilcury fossa between the two heads of external pterygoid, 

((GWves off Alveolar, Infraorbital, Vidian, Pterygo-palatine, 
au. g ^ fh^^K rr^^<^ ^ g^p ^ descending palatine, Nasal or Spheno-palatine. 

Bometimes the artery passes behind, and alonjir inner snrfaoe of, external pterygoid 

masoie, between it & internal pterygoid. 
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BRANCHES of the INTERNAL MAXILLARY. 



l^yxnpanio - Through Olaserian fissnre to tjmpannin, where joini with Btylo-mastoid. 

Middle or Great Meningeal -Through foramen spinosom, and dirides into; 

AiTEBiOR Branch - Across great wing of sphenoid to groore or canal on anterior inflBric 

angle of parietal, and divides into namerons branches to dara mater ft sknl 

PommiOR Bbanch - Crosses squamous portion of temporal bone, and divides into simili 

bn^iches. Giyes twigs to facial nerre through hiatus Fallopii, which twi( 

join with stylo-mastoi' 

Small Meningeal - Arises frequentlj from preceding; through foramen oyale to dura mater < 

middle fossi 

Inferior Dental - With inferior dental nerve, similarlj dividing opposite first bicuspid tod 

into incisor h mmtal branchest and likewise giving € 
MyUhhyoid branch - Along mylo-hjoid groove to mylo-hjoid muscle. 

Deep Temporal - Two, anterior and posterior. Ascend between temporal muscle h perioraninn 
Pteiygoid - Vftrj in number and precise mode of origin. 

Masseteric - Through sigmoid notch to masseter. 

Buccal - Forwards upon buccinator to structures of cheek, Joining with fooial. 

Alveolar - I^escends upon tuberosity of superior maxilla, and divides into numerous branches \. 

molar teeth, gums h lining membrane of antnu 

Infraorbital -- Through infraorbital canal with superior maxillary nerve. Sends small twi( 

into orbit, and others to front teeth through canals in anterior wall of antrui 

and divides beneath levator labii superioris int< 
Ascending branches - To inner angle of eye, where they join with nasal ; 
Descending branches. -'^OMp^erM^ I join with transverse facial, superior coronary 

bucca 

Vidian - With vidian nerve through vidian canal to upper part of pharynx k Eustachian tubi 

gives a twig to tympanui 

PterygO-Falatine - With pharyngeal or pterygo«palatine nerve through pterygo-palatine cam 

to upper part of pharynx k Eustachian tub 

Superior or Descending Palatine - Descends with anterior or gpreat palatine nerve throng 

posterior palatine canal, sending twigs to soft palate. Forwards in groove o 
hard palate, giving twigpi to mucous membrane h gums, and ascends throng 

incisor foramen to join artery of septui 

Nasal or SphenO-Falatine - Through spheno-palatine foramen with superior nasal ft nas< 

palatine nerves, and divides int< 
iNTEMTiLL BRANCH OB AsTBST Of SsPTUM - Downwards ft forwards along septum, as 

joins with termination of descending palatin( 
IPzTiBNAL Branches - Two or three to muooua membrane of outer wall of nose, and i 

ethmoidal ft sphenoidal cells ft Antmo 
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INFEKIOB MAXILLARY NERVE. 



The largest of the three diyisfoiiM. Both lensorj A motor, its two roote uniting immediAteij 

after their exit from foramen ovale. 
Divides a few lines below base of sknll into: 

ANTERIOR or SMALLER DIVISION — Principally motor. Divides into : 

Masseteric Br. - Oatwards above external pterygoid mnscle and through sigmoid 
notoh to masseter. Gives off a twig to temporo-maxillary articulation & some- 

times one to temporal muscle. 

Deep Temporal Brs. - Two, anterior A posterior. Outwards above external ptery- 
goid muscle and reflected upwards at pterygoid ridge to temporal muscle. Are 
sometimes joined, anterior one with buccal nerve, posterior one with masseteric. 

Buccal Br. " Pierces external pterygoid, and forwards on buccinator, giving filaments 

to temporal muscle, integument St mucous membrane. 

Pterygoid Brs. - Two, to internal & external pterygoid muscles. Branch to internal 
pterygoid gives off motor root to otio g anglion. Branch to external pterygoid is 

' frequently derived from buccal. 

POSTERIOR or LARGER DIVISION — Sensory with a few motor fibres. Divides 

into: 
AuriculO-texnporal N. - Has generally two roots which embrace middle meningeal 

artery. Backwards beneath external pterygoid & neck of condyle ; 
Upwards with temporal artery between condyle & external ear under cover of 

parotid gland, and divides into : 
AuiticuLAR Brs. - Inferior & superior, to outer surface of pinna, join- 
ing with great auricular. 
Tempos A.L Brs. - Anterior & posterior; with branches of temporal 

artery to skin of temporal region & vertex. 

Joins facial nerve behind neck of condyle usually by two branches ; gives 

off sensor y root of otio g anglion and filaments to parotid gland & 

temporo-maxillary articulation. 

Oustatory or Lingual N. - Between the two pterygoid muscles, where it lies on 

inner side & in front of inferior dental nerve, and is joined by chorda tympani ; 

Above deep portion of submaxillary gland & along side of tongue, crossing Whar- 

ton's duct. 
Supplies mucous membrane of mouth & grums, submucous glands, conical & fun- 
giform papillsa and mucous membrane of tongue. 
Gives sensory branches to submaxillary ganglion, and anastomoses with hypo- 
glossal nerve on anterior margin of hyo-glossus & near tip of tongue. 

Inf. Dental N. - Between the two pterygoid muscles, where lies behind A on outer 

side of g^tatory i 
Between ramus A internal lateral ligament of temporo-maxillary articulation to 

dental foramen, where gives off nerve to mylo-hyoid muscle. 
Along inferior dental oanal, g^iving branches to molar & bicuspii teeth, & divi- 

des at mental foramen into : 
Incisor Br. - Onwards in dental oanal to canine A incisor teeth. 
Mental Br. — Divides beneath depressor ang^U oris into numerous 
branches to muscles, skin & mucous membrane of lower lip. 

SIBBYB TO MYLO-HYOID - Along gnx>ove on inner surface of ramus to 

under surface of mylo-hyoid St anterior belly of digastric 
N.— All the terminal branches of the 6th nerve upon the face. 

join with facial nerve. 



HEAD & NECK. 
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SUB- MAXILLARY REGION. 








C'^- i V. t b — 



-• -^ c. 



^ o- t--t ** < . 



V<. /,.. 









4>% - . . «. 



\JR^^).» u.u.A*y- 



CjC* 



rCi*-,C , ci^-f^. 



I 



'LV* 



XU\J 



MUSCLES. 



Digastric " Digastrio gTOOTQ on inner side of mastoid process. - Perforates stylo-hjoic 
and is held in oonneotion with body & great oomn of hyoid bone by an apon 
enrotio loop lined with synovial membrane, from which loop it is reOeotec 
upwards & forwards to 

Eongh depression on inner lip of lower border of jaw bone close to sym 
physis. ~ S., posterior belly by facial nerve, anterior belly by mylo-hyoid 
branch of inferior dental nerve. 

Stylo-Hyoid - Middle of enter snrflftce of styloid process. 

Body of hyoid bone at its junction with great comn. - 8. by facial nerve 

IMylO-Hyoid - Whole leng^th of mylo>hyoid ridge. 

Body of hyoid bone A median raph6 from hyoid bone to symphysis. - S. 
mylo*hyoid branch of inferior dental nerve. 

QeXXiO*Hyoid - inferior genial tubercle. 

Anterior surface of body of hyoid bona, - S. by hypoglossal nerro. 
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FAdAIi ABTEBY. 






Arises above lingual beneath thin anterior margin of stereo- mastoid. 
Forwards A upwards beneath posterior belly of digastric A stjlo-hyoid A snbmaxillarf gld. 
Crosses jaw bone in front of masseter. 

Forwards and upwards to angle of month upon buccinator A beneath platysmn. 
Upwards beneath zyg^matici and npon levator angnli oris and the levators of the Up A 
ala of the nose to inner canthus, where becomes angular artery and Joins 

with ophthalmic. 
Is very tortnons in its coarse. Facial vein lies behind it, and is less tortuous. Givos off 

branches : 

Inferior 6r AscendiXlg Palatine - l^ips beneath ramus of jaw. Ascends 

between stylO'gloBsus A .pharyngeus and then npon superior oonstric* 

tor in front of ascending pharyngeal, and supplies tonsil d^ soft palate. 

Tonsillar - Ascends npon and perforates sup. constrictor to tonsil A root of tongue. 

' Submaxillary - Three or four, to submaxillary gland A surrounding muscles. 

Submental - Forwards on undor surface of mylo-hyoid, and between it and 

digastric. to symphysis, where ascends upon chin. 
Inf. Labial ~ Forwards beneath depressor anguU oris, below following artery to 

tissues of lower lip. 

Inf. Ck>ronary - Forwards beneath depressor ang^ili oris, and tortuoua course 

through substance of orbicularis and between it A mucous membrane, 

anastomosing with its fellow. 

Sup. Coronary - Larger and more tortuous ; similar course along free ed£^ of 

upper lip, giwiag twigs to ala and artery of septum to septum of nose. 

Lateralis Nasi - To ala and dorsum of nose. 

Angular - To inner oanthus, supplying lachrymal sac and anastomosing with 

nasal branch of ophthalmic 
AU these branches anastomose freely with each other, with those of the oppo- 
site side, and with the mentaf, transverse facial, infra.orbital, ophthal- 
iniO|Subli&giial| posterior superior or descending palatine and ascending 

pharyngeal arttsioi. 



THE SALIVARY GIiANDS-2nd Tablet 
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SUBMAXILLARY GLAND 

Intermediate in size between psrotid & ■nblingiiaL Presents two portionii 

Superficial Portion -The largest. 

Covered ky - Skin, snperfioial fasoia, platysma, deep fascia, bod/ of lower Jaw. 
TN Regis upon - Stylo- h hyo-glossi h mylo-hyoid. 

V Separated posteriorly from parotid by - Stylo-mazillary ligament- 

P ^' Grooved posteriorly 6* above by - Facial artery. 

^ ^^ Deep Portion - The smallest. 

\^ >^ Prolonged upwards forwards 6* inwards round Wharton's dnct, between mylo< 

hyoid and hyo* h g^nio-hyo-glossi ft below gustatory nerye. 

WHARTON'S DUCT ^^ Upwards forwards ft inwards with deep portion of the gland 

on inner side of sublingual gland, and opens on summit of a small papilla 

on side of fraonam Ungate. Is abont 8 inches long, and has much thinnei 

walls than Steno's dnotf it reoeiyes a few of the dnotus Biviniani. 

Ybssblb ft NsEYES - Arteries ^ firom facial ft lingual. - Nerves^ from submaxillar] 

ganglion, sympathetic ft mylo-hyoid branch of inferior dental 

SUBLINGUAL GLAND 

The smallest, flattened, ft almond-shaped. 

Projects beneath mucous membrane of floor of mouth in the shape of a firm antero 

posterior crest 
Lks upon mylo-hyoid by side of frssnum lingpuB ft in sublingual fossa of lowei 

jaw 
Has behind it ^ on its inner side genio-hyo-glossus, gustatory nerye, Wharton'i 

duct ft deep portion of submaxillary gland 

DUCTUS RIVINIANI — From 8 to 20. Open most of them directly into th< 

mouth, some into Wharton's duct. One, longer than the others, the dud 
of Bartholin, which is sometimes deriyed in part from submaxillary gland 
accompanies the Whartonian duct, and opens into it or near it on floor oj 

moutl 
YsssBLS ft KsRYis '^Arteries^ from sublingual ft submental branches of faciaL - 

Nenm^ firom gwtatorj 



i;^ 



HYPOGLOSSAL NERVE 



Aritfok by ten or tweWe fllamenU fVom grtHnt oehvten nnteridr pyrAmid ^ olwaty My iti % IIim 
oontinnooi with that of the anterior roots of the apioal nertet. These filamenti 
form two bnndles which perforate dnra mater separately, and pass together throng] 
anterior condyloid foramen. 

Jf Posnes downward^ and forwards between pnenmogastrio A spinal accessory ns., with former oi 

Y^ Y^ which it is intimately connected, and between int. jngnlar vein k int. carotid 

it . ^^ Loops ronnd occipital artery and passes forwards across external oarotid below post, belly o^ 



A 



v'^ 



digastrio 
Phrscs beneath posterior belly of digasii-ic k stylo-hyoid and crosses hyo-glossns, near ant 
//^ ^ ftfl'v border of which it auasiomoses with gustatory 

Passes beneath mylo-hyoid to muscles & substance of the tongue. 

BBS. OF COMMUNICATION -Join withi 

G. of the trunk of the pneumogastrio ; '\ 

Sup. cervical g. of tho sympathetic; £ Arise near base of sknlL 

Loop between the two first cervical ns. ^ 

Gustatory n. — Arises near ant. border of hyo-glossus. 

BRS. OP DISTRIBUTION - Are the: 

DesoendBIlB Noni — Long h slender. Arises just beneath oooipitui artery. 

Passes downwards A forwurds across sheath of carotid vessels. (SouietimM 

within the sheath, either over or beneath int. jugular rein) 
^ Near nii^. /.e of neck forms a loop with Commnuicans Noni, from oonvexitj 

of which loop, brs. are given olf to sterno-hyoid ft -thyroid an< 

s, . omo-hyoid 

, This br. is believed to derive its real origin principally fh>m the Im 

A 2nd cervical ns., and to have little more than an apparen 
origin from the hypoglossal, due to a temporary adtiesion o 
its fibres to those of that nerve. Sometimes, owing to similai 
adhesions, it appears to arise from the pnenmogastrio eitbai 

wholly or in part 
Brs. to Thyro-hyoid & Qenlo-hyoid — Arise on surface of hyo-glossns. 

Brs. to Stylo-glo8BU8| Hyo-gloB8U8| Oenio-hyo-glossus A rabft 

t&nce of the tongue. — Arise beneath mylo-hyoid 
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LINGUAL or GXXSTATORY NERVE, 



From posterior or larger divisiou of interior maxillary. 

Beiween the two pterygoid masclos, wliere it lies on inner side una iu fronr. or interior dental nerve, &in 

is joined by chorda tyinpuni 
i^bovoHeep portion of Rubmaxiilary gland and aloiif? siiie of tongue, crossing Wharton's duct. 
SappliesmncoaB membrane of moath and gums, subtnuooos glands, conical and fungiform papilla) an( 

mucous membrane of tongue 
Qiyes sensory brancaes to sabmazillary gau;j^lion, and nnastomoses with hypo-glossul nerve oi 

anterior margin of hyo-glosaus and neai tip oi :9Ugu<» 



SUBMAXILAKY GANGLION. 



Aeddiah grey oiroalar body about the sise of a pin's head situated between guatator 

merye & deep portion of submaxillary gland. It presents 

THREE ROOTS: 

Sensory Root -S*rom gustatory nerve by several small filaments. 
Motor Root - From facial nerve through chorda tympani. 
SympatllOtic Root - From plexus around facial arterv. 

BRS. OF DISTRIBUTION — Five or six to mucous membrane cf mouth, Wharton'i 

duct Sr submaxillary gland 




1.-.. uiia-biin^i. with thr hyi.iKl.MHul, 
17) Infeilor lUnUl ncm (divided). »il)> iti iiij Vliyuld 




L, Ihl- inivlnlli ahluiiKUIB, >bouilliI ib> lnlcnkl HpCDia, 
,J)9Ui Of gloMo-pharyngMl nenrc 
(3) loth DC pneumDckitric nerve : lU lugvilar Ur]'i'R">' 



branch tfl tile tbyn-hyold ; 

I, to, in bnnch« le Uii i 

ngae, Inoliiillng Itg npnrrcut 




gMglian i>f AniUmh ; iwlrm^ nervf, ai, Miil ituin» wHIi 

I, JcwnlKH.'. ncrva ; j K-^ri^U.-n, |n 

, lt> (llaiiu'iit lo lhc<«roliil plcni". 1! ; IT, IS, la. bmiiiihw nl dinHtiulion uf J 

iJiitKiiliHivputroml n»rvii]iitniin(Ui»UuKi«i|wrIld«l Ui Uic ronrailrii nrtuntlu. leiiert 

/r/riHi/, norlgoiBg irilJi It t" Ma'ktri iciui)cliuii '. Kii>lB<tli<iiii tulit. 



(Hniipry. llln-Jifrhl ) 

1> llngtuil or iciMolon rt r 1 S It ixiirln-wi 

nam. wlUiitHljrani'hlatliv I n I m 1 < 

H, nniiiiiunk'niHPenlr<« I If I I J n 



iliyru 








11 



UNGUAL ARTERY 



AriKcH u litilo below byuid l>one beneath thin anterior margin ot'stemo-uiasU 

Uliwarils & forwardn upon iiiiddlo constrictor to great coruu of hyoid bone. 
JIori^&oiitiLlly forwardfl above ^rcat coruu beneath hyo-glossus, digaMtrio & stylo-hyoid. 
Ufiwardtt on gcnyo-hyo-gloHHiiH. 

Forwards with gustatory nerve on under HurtHco of Hugtialiii inferior, and then benei 
niucouH membrane to tip of tongue nndor name of raniiie. • Giyea off b 

Hyoid - Umall ; along upper border of hyoid Imho and joins with its fellow. 

Dorsftlis LingUSB - A-scends on gonyo-hyo-glossus to dorsum of tongue, i 

glottis, soft palate & ton 
Sublingual - Forwards between mylo-hyoid A muoous membrane to subling 

gla 

Ranine -The terminal branch ; joins with its fellow at tip of tongue. 



^6 



GLOSSO-PHABTNGEAL NERVE. 



A)rises frotn groove between otrvary ^ restifomi badtes above pneUmof(tutric. — Is the smalldit of the 

nervM leaving the craniam through the jugular foramen. 

Through anterior & inner part of jugular foramen in front of pneumogastric & spinal acceMiu-^ 

and in a separate sheath, grooving lower border of petrous portion of temporal bone and 

presenting two ganglia: 
Sup. or Jugulak G. or G. of the Koot — Small, and involves only the outer fibres; 

Inp. of Petrous G. or G. op Amdbrsch — Larger, and involves whole of fibres. 
Oivos off from petrous ganglion : 

7'fmpanic branch or JacobsotCs nerve, desoribed below ; 
A Anastomotic br. to gungiian of the root 6r* to auricular br, of the pneumogostru ; 

«\ / and from a little below the g.inglion! 



<^/ 



*' 



. •? Anastomotic br. to facial nerve, — This branch pierces post, bellj of digastric. 

r\ Downwards A forwards in front of pneumog^tric & between int. carotid & int. jugular vein. 



Beneath styloid process h muscles connected with it to lower border of stylo-pharyugeus. 
Onrves inwards upon stylo-pharyngens & middle constrictor. 
Beneath hyo-glossus to mucous membrane of fauces A base of tongno. 



r 



A Ik BRANCHES : 

^ ' ^'^ Tympanic Br. or JaOObson's N. — Arises from petrous ganglion. 

P y ^ t> Ascends through small canal in petrous bone to tympanum, where divides into : 

^v\ Q|^^ ^jtM, OP Communication — To carotid plexus and great 6* small petrosal 

branches of facials 
Bbs. op Distribution — To fenestra rotunda, fenestra ovalis &* mucous mem- 
brane of Etistachian tube* 
C&TOtid Bra. — Descend on internal carotid artery, and join pharyngeal brs. oi 

pneumogastric, sup. laryngeal k sympathetic. 

^PlUUryngeal Brs. — Three or four; form pharyngeal plexus by joining opposite 

middle constrictor with pharyngeal brs. of pneumogastric, sup. laryngeal A 

sympathetic. 
Muscular Brs. — To stylo-pharyngens & constrictors of pharynx. 

'Tonsillar Brs. — To tonsil, forming tonsillar plexus, branches of which are distri. 
; buted to soft palate & fauci^s 

Lingual Brs. — Tu mucous uiembi-untt of bane & bide of toiiirua. 



THE TONaXTE-lst Tablet. 



PreMnti for •zaminaiion : 

Bj^g2 - Coiuieotad to t 

Softpalaii - By anterior pfllan of fkvoet f 

Pharynx - Bj inperior oonstrictora of pharjnz h nmooiu momlnraiM % 
Epiglottis - Bj three folda of mnoons membrane, the gloeeo-epiglottio ligameatif 
liyifid bam - Bj hyo-gloui & genio-hyo-gloui mviBolee. 

APEX-^BVee. 

UPPER SXTRFACB OB DORSUM — Boagh in its anterior two-thirdi^ wher« il 

presents the papillct minima or coni^a dJUifarmes^ and the paptUas midim or fitngi' 

formal smooth in its posterior third, or behind the papillae maxima or circumvallattt^ 

where it presents the projecting orifioes of nnmeroos mnooos glandi. 

UNDER SURFACE — Connected to hyoid bone & lower jaw by hyo-gloisi h genio-hyo* 
glossi mnscles, and from sides of which the mncoas membrane is refleoted oral 
floor of month to inner sorfaoe of gamS| forming in front a prominent fold, ths 

firsmnm linguii 

BTRUCTURE of the TONQUE 

Presents for examination i 

OsteO-fibroUS Support -Consists of I 

Htoid Bone ; 

HxDUN Fibrous Septum - Thickest behiad, where it is attaohed to epl- 

glotoa. 
Hto-olossal HsifBRAifE - Conneots nnder snrfaoe of tongne to hyoid bone. 

To these may be added %bm 

Thick mucous Mbmbeake on the dobsum oi thb o&oak. 
MUBOnlar fibres - Vide next Tablet. 
MUOOUB Membrane - Vide next Tablet but one. 

Vessels & Nerves. 

Abtbbibs "LingMal, inferior or ascending palatine branches otfuiatt atemtSn^ 

pharyngtaL 
Veins - Partly correspond to arteries, partly open into pterygoid plexus. 

Ltmphatics - To submaxillary glands. 

KsBTES-Are thei * , 

ft Ml 

(Gustatory to mncoas membrane of anterior two«thirds, 
"S Glosso^^iaryf^eal to mnoons membrane of posterior third h sides | 
\HYpo^sal to the muscles. 

Imtemat branch of the superior Uryngeal sends a few twigs to m«- 
cons membrane of base. — A few small ganglia are fonni 
(EollikeTi Bemak) upon the glosso-pharyngeal and, in the 

sheep h oalf« npon the gnstatotj* 



/ 

J 
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THE TONGUE— 2iid Tablet. 



MUSCXTLAR FIBRES. 

Form extriiiaio A intarinaio mtuolM. 

EXTRINSIC MX7SCLES 

Are the : 

Stylo-gloSSUS -Anterior & outer aspect of styloid prooesi near its apex A stylo- 
maxillary ligament. 
Side of base of tongae externally to hyo-glossos, dividing into : 
Longitudinal po&tion - Forwards along side of tongue, and blends with 

lingualis inferior in front of hyo-glossus. 
Transverse portion - Decussates with hyo-glossns & with its fellow. 

HyO-glOSSUS - Side of body, lesser oomn St whole length of great oomn of hyoid 

bone ( basio-glossns, chondro-glossns, cerato-glossns). 
Side of under surface of tongue between stylo-glossus A lingoalis 

inferior. 

Genio-liyo-'gloSSUS - By a short tendon from sape^r genial tnberole on 

inner surface of boiy of jaw-bone dose to symphysis. 
Whole length of nnder surface of tongue internally to lingoalis in- 
ferior, side of pharynx, body of hyoid bone. 

Palato-glossus or Constrictor Istluni Faucium - Anterior surface of 

soft palate close to uvula. 
* Side of base of tongpie, blending with stylo-glossos. 

XNTBINSIC MUSCLES 

Are the : 

Lingualis transversos • Median septum. 

Sides, and sides of dorsum. - Forms the chief bulk of the tongae. 

Lingualis Superior ** stratum of longitudinal or slightly oblique fibres thickest 

in front, and covering dorsum of tongue beneath the mucous 
membrane to which the individual fibres are attached. 

Lingualis Inferior '- Longitudinal band of fibres along whole length of under 

surface of tongue between hyo-glossus A genio-hyo-glossus. 
Blends with stylo-glossus in frt)nt of hyo-glossus. 

Lingualis Perpendicularis * Set of vertices or slightly oblique fibres from 

central part of dorsum to sides of under surface, forming curves 

concave upwards & outwards. 

The outer poorts, or cortex, of the tongpie are firm, and consist mainly oi 

longitudinal fibres; the central part, or nudeiis, is softer^ and 

ooBiiif ts mainly of trAnsrerse ft vertioal fibres intermingled with 

, y , ^ . ^ adipose tissue. 
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THE TONGUE— 3rd Tablet. 



MUCOUS MEMBRANE. 

Thick A rough on anterior two-thirds of dorsnm, eides, & tipj thin is smooth on poiterior 

third of dorsum A on under surface. 
Consists of a cutis or corium dense & very similar to that of the skin, and of a thick layer 

of squamous epithelium ; and presents : 

PAPILLiES — Highly sensitive vascular projections divisible into simple and oomponnd. 
The former are similar to the papilled of the skin, and cover whole of ton£pie; the 
latter, which are themselves studded with simple papilles, are found on rough 
surface only, and are divided according to their size A shape into : 

FapillSB Mft Xi m ff or CiroaxnyallatSB - From 7 to 12 ; situated at junction of 
middle A posterior thirds of dorsum, where they are arranged in two rows 
oblique backwards A inwards, which rows meet at foramen ooecum and form 
together an inverted Y. They consist of a central conical projection, the 
base of which is free while its apex is attached, which projection is contained 
in a oup-shaped depression bounded itself by a prominent circular rim. - The 
foramen coeoum is the central depression, usually large, which lodges the 
central papilla, itself frequently small. 

PapillSB MediSB or Fungifonnes - Clnb-shaped, and present narrow attached A 
rounded free extremities. Sparingly scattered over anterior two-thirds of 
dorsum, collected in greater numbers over sides A tip. 

FapillSB MinimSB^ or GonicSB et Filiformes - Tapering or cylindrical, closely 
packed over whole of rough surface, and arranged in rows which are vertical 
on borders & tip, and which are, on dorsum, parallel, posteriorly, to the rows 
of circumvallato papillse, but, anteriorly, more directly transverse. - The ' 
simple or secondary papillss borne by the filiform papillsD contain a few elastio 
fibres, and their epithelial sheaths are prolonged beyond them sometimes to 
the extent of forming a pencil of almost hair.like fibres. 

In the fungiform & oircumvallate, and probably also in the filiform 
papillee, the nerves form plexuses, from which small brush-like filaments are 
given off to the secondary papillsb. These filaments are believed to terminate 
in the deep extremities of spindle-shaped nucleated bodies similar to the 
olfactory cells of Shultze (Billroth, Key). 

GLANDS - Are : 

Follicular " Aggregated on posterior third of dorsum behind papillee oiroumvallatsB^ 
and very similar to the follicular recesses of the tonsils. 

Racemose - I^i© beneath & in front of foregoing, and over sides & under surface of 
tongue. On under surface near tip they are collected into two smtll oblong 
*-T^ • — > masses first described by Blandin & Nuhn. v i 
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THE TASTE -BUDS. 



{ 



Are flask-like bodies disooyered by LoTon & Sohwalbe in the thiok epithelial layer which 
fiurroimds the sides of the circamTallate papillsd of the base of the tongue, and which have 
also been fonnd of late on some of the fungiform papilles and on the epiglottis. They are 
pyriform in shape. Their bases rest npon the chorinm. Their apices project between the 
superficial epithelial cells, and present a minute opening, from which a bundle of thread-like 
processes are seen to emer^. 

They consist of modified epithelial cells, disposed perpendicularly to the surface, which 
cells may be divided into superficial & deep. The suferficial cells are flattened, or ribbon-like, 
tapering at each end, and joined together at their siaes, so as to enclose the deeper cells, as, in 
the flower-bud, the external scales surround the internal folioles. The deeper cells are spindle- 
shaped, enlarged in their middle, where they present a prominent nucleus, and tapering at either 
end. Their deeper end, which is sometimes branched, passes down into the chorinm, and, it is 
said, becomes connected with a nerve-fibriL Their more superficial end is prolonged into one of 
the thread-like processes, which are seen to project from the opening of the taste-bnd. The 
surrounding epithelial oells are flattened around the taste-bads, so as to enclose them in a sao 
or nest. 

The taste-buds are now belieyed not to be oonneoted with the sense of taste, since they 
are found on the epiglottis, which is not endowed with taste. 



HEAD & NECK. 



VI. 



THE ORBIT. 
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THE ORBIT. 



Qnadrilateral pjraiiildal fbsf a looking forwards ft ontwardi Mid formed bj seren bones, 

the fironial, ethmoid, sphenoid ( which enter into formation of both orbits), sape* 

rior mazillarj, malar, laohrymal A palate. 

Oommnnioates with oraninm, and with nasal, temporal, lygomatio ft spheno-mazillary 

fo888B through optio foramen, nasal dnot ft sph«no*maxillary fissnre. 
ProBonts : 

BOOF — Formed by orbital plate of firontal ft lesser wing of sphenoid. Is conoare, and pre- 
sents the sntnre between the foregoing bones, and in front the 
Lachrymal Jbua for laorjrmal gland, and a 
Depression (fovea trochUearU ) tor pnlley of snperior oblique. 

FLOOR -~ Formed by npper or orbital surface of snperior maxillary and orbital processes of 

malar ft palate bones. Presents the sntores between foregoing bones, the 
Infra-orbital grocve for infra-orbital ressels ft nerre, which becomes converted in front into 

Infra'orbUal catuU; and also at ita anterior ft inner part a 
Depression for inferior obliqne mnscle. 

INNER WALL — Formed fit>m before backwards by nasal process of superior maxillary, 

lachrymal, os planum of ethmoid, body of sphenoid. Is antero-posterior 

in direction and parallel to its felloWf and presents the sutures between 

foregoing bones and the 
Lachrymal groove for laohrymal sac. 
Crest of lachrymal bone for tensor tand muscle. 

OUTER WALL — Formed in front by orbital process of malar bone^ and behind by ante- 
rior or orbital surface of great wing of sphenoid. Is Tery oblique forwards 
ft outwards being nearly at right angles with its fellow, and presents the 

suture between foregoing bones, and the 
Orifices of one or two malar canals. 

Small spine for lower head of external rectus. 

ANGLES : 

SUP. EXTERNAL -Presents t 

Articulation of frt>ntal with malar bone ft orbital plate of sphenoidi 
Sphenoidal fissure or foramen lacerum anterius for 8rd, 4th ft Gth nenres and ophthalmic 

nerre ft vein. 

SUP. INTERNAL - Presents 

Sntnre connecting frt>ntal with laohrymal ft os planum, in which sntnre are the 
Anterior ethtnoickU eanal tor nasal nerve ft anterior ethmoidal vessels, and the 
J^uUrior ethmoidal canal tor posterior ethmoidal vessels. 
INF. EXTERNAL - Presents 

Spheno»maxillary fissure for infra-orbital vessels ft nerve and ascending branches of 

Meckel's ganglion. 
INF. INTERNAL -Presents 

Articulation of superior maxillary ft palate bones with lachrymal ft os planum. 

CIRCUMFERENCE OR BASE — Quadrilateral, looks forwards ft outwards. Ii 

bounded by supra-orhHal arch and external ft internal angular processefl 
of frontal, anterior border of orbital surface ft nasal process of snperioi 
maxillary, and anterior border of malar bone. Presents 

Snpra<-arHtal natch or foramen for supra-orbital vessels ft nerve i and assists in forming 
'"* iMchrymal ffrooue tor lachrymal sac. 

APEX — Oorresponds to optic foramen for optic nerve ft ophthalmic artery. 
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FOURTH NEBVE, TBOGHLEABIS or PATHETICD8. 



Arisa from upper part of vaht of Vieutuns imoudiaUly behind the testts, Ii the imaDei 
'^ ' of the oranial nervei 

'1? ^ '\ OroMM prooetraa e oerebeUo ftd teitat and winds ronnd iind«r mirfaoe of ornt uureh 

'• 0^ \7 ' immediately in front of pons Yarol 

% y I D "^ Fieroee dura mater in free border of tentorinn oerebelU near poeterior clinoid prooeii. 

''A' ' ^ 1 '^ Through onter wall of oaTemons einas below 8rd nerre and abore ophthalmio branch ( 
f ^ ' w I X ^^® ^^^* reoeiving filamenta from ophthalmio branoh A from oarotid plezni 

> ^ o^ Through highest and broadeit part of sphenoidal fissure. 

Y ' (,\ > Inwards above levator palpebras superioris to orbital surfaoe of superior oblique. 
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FIFTH NEBVE. 

Arises by two roots, anterior small or motor, posterior large or sensory, from side of pom Varoizi 

nearer to upper than to lower border. 
Through opening in dnra mater near apex of petrons portion of temporal bone. Sensory rool 
to Gatserian ganglion; motor root to ioferior maxillary nerve ontside cranium. 

Qasserian ganglion - Cresoentio. Situated in a depression near apex of pe* 

trons portion of temporal bone, and reoeiyes filaments f^om carotid plex. 

Gives off anteriorly ophthalmic, sapldrior ft inferior maxillary nerves, and 

laterally, small branches to tentorium cerebelli & dura mater of middle 

fossa, and one to 6th nerve in cavernoos sinus. 

^ OPHTHALMIC NERVE —The smallest of the three divisions of the 5th pair. 

«^^ \p Through outer wall of cavernous sinus below Srd -A 4th nerves, being joined by filamenti 

^ ^v*^ from cavernous plexus and frequently from 4th nerve, and giving off recurrent branche) 

> to tentorium 

^ ^ Divides near sphenoidal flasure into lachrymal, frontal, nasaL 

^ i c\^ LACHRYMAL N. - The smallert. 

f Through outer & naiTowest part of sphenoidal fissure, and along upper border of exter 

nal rectus to lachrymal gland, conjunctiva ft skin of upper eyelid. — Joins wicl: 

orbital branch of superior maxillary nerve 

FRONTAL N. — The largest. 

Through highest A broadest part of sphenoidal fissure; 

Along middle line of orbit between levator palpebne superioris A periosteum, and divi 

des into 

SUPRAORBITAL BB. — The largest. Through supraorbital foramen or notch 

and ascends to oorrugator supercilii, occipito-frontalis ft orbicularis pal 

pebramm, and to periosteum ft integument, the cutaneous branches, tw( 

in number, lying at first beneath the muscles 

SUPRATROCHLEAR BB. — The smallest. Above pulley of superior oblique 

and same destribution. Joins with infratrochlear branch of nasal 

NASAL N. — ^Intermediate in size. Vide p. 207. 
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THIBD NEBVE or MOTOR OCULI. 






Arises from inner border ofcrus cerebri immediately in front of pons Varolii. 
Pierces dura mater on outer side of and a little behind, antnrior olinoid prooets. 
Through onter wall of oavemous sinoB above 4th nervo & ophthalmic branch of 6th, beinj 

joined by iilamenti from cavemooB plexuj 
DiridoB into taperior A inferior branches, which pasB throngh sphenoidal fiMore betwee; 

the two heads of external reotoi 
SupERiOB Br. - The smallest. Inwards aboTe optio nerre to letMU^ palpebr 

superioris A superior rweitt, 

Imferioe Br. -The largest. To internal 6* inferior recti and inferior obUque. - 

SuORT o^ '^OTOk ROOT OF Le^ticuijlr Gi>oLioN is dorivod from nerre t 

iutorior obliqii 
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MUSCLES. 



ORIGINS. 



Internal & Inferior Recti A Lower Head of External Rectus - inoompiet* 

flbroos ring termed the ligament of Zinu, which snironnds optio foramen, except 
at its upper A oater pp"t. - Lower head of external rectos also arises from a 
small spine on orbital surface of greater wing of sphenoid. 

Superior Rectus & Upper Head of External Rectus -Upper margin & tipper 

part of enter margin of optic foramen. 

Levator Falpebrea Superioris - Under sarface of lesser wing of sphenoid in front 
of optic foramen & externally to snperior obliqae. 

Superior Oblique - Under surface of lesser wing of sphenoid in front of optio foramen 
A internally to lerator palpebras superioris. 

Inferior Oblique - Depression on orbital plate of saperior maxilla close to lachrymal 
grooTe. 



INSERTIONS. 

The Four Recti - ^ore part of solerotio about four lines firom cornea. 

Superior & Inferior Oblique ~ Upper A enter part of sclerotic between pnperior A 
external recti and midway between cornea A optic nerve. 

Levator Falpebrea Superioris -Upper border of superior tarsal cartilage. 

NERVS-SUPPLY — Lerator palpebrae superioris A superior rectus, upper division cf 
^(Intrve; - internal A inferior recti and inferior oblique, lower division 
rf%rd nerve: - superior oblique, ^k nerve; - external rectus, (kh nervt 
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NASAL NEBVE. 



Intermediate in size between the lachrymal & frontaL 

Hi^tween the t no headfl of eztemal rectus, and torwardt « mwaras across optio nerv*. 

Throogh anterior ethmoidal foramen, and through g^roore on cribriform plate A slit bgr 

crista galli to nose, where divides into 

Internal Bb. — To mucous membrane of fore part of septnmt 

ExTEBNAL Bb. — In grooTe on inner surface of nasal bone, between that bone 

A lateral cartilage, and downwards to tip of nose beneath compressor 

nasi supplying mucous membrane A integument. 
Oires offt 

QANGLIONIO BB. — Long A slender ; to posterior superior angle of ciliary 

ganglion, forming its long or sensory root. 
LONG CILIABY NS. — Two or three; join ciliary nerves from ciliary gang- 
lion. (Vide Ciliary Ganglion). 
INFBATKOCHLEAB BB. — Beneath pulley of superior oblique, where joins 
with supratrochlear branch of frontal, to orbicularis, lachrymal sac, oarun* 

oula, conjunctiya ^ skin of ejrehda. 
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CILIARY. OPHTHALMIC or LENTICULAR GANGLION. 
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Reddish grey quadrangular body of the size of a pin's bead litnated at back of orbit on 

onter lide of optic nerve. — Preaenti : 

THREE ROOTS: 

Bensoiyi or Long & Slender Root — From nasiU branch ofophthaimU to poA^ 

erior saperior angle of ganglion; !• aooompanied by the ■ympathoiii 

root, which is sometimeB blended with it 

Uotor, or Short ft Thick Root — From branch of Zrd nerve to inferior obliqui 

to posterior inferior angle ; is oocasionally divided into two parts 

Sympathetic Root — Lung & slender filament from cavernous pUxus ; aocom< 

pauies seusury root, with which it is soiuouiiios blended 

BBS. OF DISTRIBUTION: 

Ciliary Ns. — ^^^u ^^ twelve from anterior angles of ganglion, forming a small 

superior ft a large inferior buudle j 
Forwards above & below optic nerve with ciliary branches of nasal ; 
Through back part of sclerotic, and in grooves on its inner surface to oiliar; 

muscle, ooiziea ^ iris 
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)PHTHALMIC ARTERY. 



Arises from iuteraal carotid as that TeMol emerges from oAffUodu sinas lietween optio nenre ft 

anterior oliDoid procesn. 
Through optio foramen below & on enter side of optio nerre. 

Orer optio nerre, and forwards beneath superior oblique to snpertor internal angle of or*.4%f 

where divides into frontal A nasftL 

BRANCHES — May be dirided Into: 

ORBITAL GROUP : 



i 
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» Iiachrymal - With lachrymal iicrvo A above external rectus to lachrymal glaA^ 

•> ^«»'«^-^"*— ^**"*' - ^ ^ ^'' t, & upper eyelid. Gives otf small malar ft temporal branches, which \itr* 

fJj ' kA. ^ < <^i. * ^*"**'^ * ^ 1 forate malar bone to temporal fossa & cheek. 

Supraorbital - With fhintal nerve A above the masclea to supraorbital furnnieu, 

'J whore divides into superficial A deep branches to intogument & muscle* 

> y' of forehead A poricraninni. 

^ • ^ 'J Etiimoidal - Anterior A posterior. Through anterior A {>08terior ethmTiJal 

^ vy foramina (former with nasal norvo), giving branches to ethmoidal cells A 

^ ) 0" dura mater, and then through foramina in cribriform plate of ethmoid to 

septum A outer wall of noso 

Palpebral "8° fx-'rior ft inferior. Encircle eyelids near free margin ft benoath 

orbicularis, and anastomose with infraorbital ft with orbital branch o' 

temporal. 
Frontal -From orbit at its superior internal angle to skin ft muscles of fbraheftd 

ft pericranium, joining with supraorbital 
Nasal ** Above tendo oonli, and divides into dorsalis nasi to dorsum of nose an£ 

anastomotic branch to angular branch of laoi&. 

OCULAR group: 

Muscular - Very variable, usually divided intot 
/%^^ <r • J. # 4 . /.- Superior -Smaller, to levator palpebriB superioris, superior rectus ft tape* 

rior oblique t 
< «. - ' y ■ Inferior - Larger, to inferior oblique ft the other recti, and gives off most of 

the anterior ciliary artortos. 
Ciliary - May bo divided into : 

SHOUT POSTEBIOR -Surround optio nerve, and through sclerotic a line or 

two from the nerve to ciliary processes ft choroiM 
LONG - Two. Through back part of sclerotic, and between sclerotic ft choi oid 
on either side of eyeball to ciliary body, where bifurcate and form 
great arterial circle of iris, from which small twigs converge to free 

margin of iris forming lesser arterial cirol«>. 
ANTERIOR - Chiefly from muscular. Through sclerotic a line or two from 

margin of cornea to great arterial circle of iris 
A ) V ... Contralis Retines - Pierces optic nerve, and forwards in its substance tc 

retina. In foetus a small branch passes forwards through vitreon* 
_ body to ^sterior part of capsule of lina. 
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SECOND or OPTIC NERVE. 



{Disstciional description ; see iieiv descriptimt^ paf^e 2 28d, and note ^ page 315.) 
Presents for examination the optio tract, the optic commissure A the optic nerve proper. 

OPTIC TRACT 

Begins iu the anterior & posterior quadrigeminal bodies by two distinct bnndlee of fibres, which 
pass between the corpora gemculata internum et externum, become respectively connected 
with and receive fibres from the latter, unite, and receive additional fibres from the 
oplic thedamus* 

Winds obliqnely forwards across under sarface of cms cerebri, being flattened in shape and 
slightly attached to the cms by its anterior margin. 

Ijeavee the cms as a round handle and becomes connected with the lamina cinerea A tJke 

tuber cinereum. 
Joins its fellow to form optic commissare. 

OPTIC COMMISSURE or CHIASMA 

la formed as follows: 

A few of the outer fibrea of each optic tract pass {nto the optio nerve of the same 

side. 
The mass of the fibres decussate, and pass into the optio nerve of the opposite aide. 
A. few of the innermost fibres, termed the inter-cerebral fibres, pass back to the cere- 
brum, forming the posterior fibres of the commissure and the innermost 
fibres of the optic tract of the opposite side. 
A few similar fibres, termed the inter-retinal fibres, pass along the anterior border 
of the commissure from one optio nerve to the other. 

OPTIC NERVB 

Through optic foramen, being surrounded by a tubular prooess of the dura mater, which, 

as the nerve enters the orbit, subdivides, and both octiiLinues the sheath of the optio 

nerve, and forms the periosteum of the orbit. 
Piorces sclerotic and choroid about one tenth of an inch to the inner side of the axis of the 

eye, and expands into the retina. -The artoria centralis retin» pierces the optic nerve, 

aod runs forwards in ita substance to the retina. 
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SIXTH NEBVE or ABDUCENS. 



AriMB hj MTeral filaments from constricted part of corpus pyratmdaU olofle to poni Yarolj 
or from hwar border of pons itself, — Deep orighi ia from a grej nnoleu on floo 

of4thTenirioI< 
Pieroee dnra mater on basilar groore immediatelj below posterior olinoid prooess. 
Forwards on floor of oaremons sinus on enter side of internal oarotid artery, reoeirin 

filaments from oarotid plezns, Meckel's ganglion & opbthalmio nery< 
Throngli sphenoidal fissure beneath the other nerves A aboTo ophthalmic rein, reoeiTin 

filaments from qrmpathetii 
Between the two heais of external rectos to ocular surface of that muscle. 
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RELATIONS of the NEBVES of the OBBTT. 



CAVERNOUS SINUS : 

Third ft Fourth Ns. ft Ophthahnio br. of Piflh — Pm»« throngh ontoi 

wall of oavomoiiB siniiB in their niimorioal order both from above downwardfl 

and from within outwards 
Sixth N. -~ I^OB on floor of oaTemom liniia on onter lide of internal carotid artery, 

OB inner lide of ophthahnio nerre 



SPHENOIDAL FISSURE: 

Fourth N., Frontal ft Lachrymal Divisions of Ophthalmic N. — Bntei 

orbit above external rectus 

The other Ns. — Pm> between the two heads of external rectus in following ordei 

from aboye downwards i Superior dwirim of^rd N,^ Nasal bratuh of Ophthal 

miCt JLoiwtr ditritum qf ^rd N^ Sixth Nirut 

ORBIT: 

Fourth N., Frontal ft Lachrymal Divisions of Ophthalmic N. — Li^ 

above the muscles immediately beneath periosteum 

The other Ns. — Are found in the following order from above downwards : Sup^ 

erior division ofZrd N^ Nasal branch of Ophthalmic crossing optic N., OpHe N 

having lenticular ganglion on its outer side, Inferior division of the Zrd N^ 

Sixth Nervt 



HEAD & NECK. 

VII. 

PHARYNX & SOFT PALATE. 
BACXC OF NECK. 
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THE PHARYNX, 



Is a mnBoiilo-membimnonB bag extending from base of Bkall to lower border of oriocrid oar- 

tilage in front A 5th oerrioal yertebra behind | abont 4| Inobee longi broadest fron 

side to side, its greatest breadth being oomprised between oomna of hyoid bone 

It is bounded abore by petrons portion of temporal bone and by nnder sorfaoe of body oi 
sphenoid ; - not^ as has hitherto been stated, by basilar inrooess of oooipital, the recti 
capitis antid mnsoles passing forwards between roof of pharynx dt whole length ol 

that process (Thomson & Cleland). 
It is continnons below with OBSophag^. 

It is connected behind by loose areolar tissue to the oenical rertebne & the long^ colli & 

recti capitis antioi muscles. 
In front it is attached from aboTe downwards tot 

Initmal pterygnd fkOe ; 

PUrygO'maxittary Ngameni; 

Lmoerjaw; 

Base of tongue; 

Comua of hyoid bone &* siylo'hyoid Ngameni ; 

Thyroid 6^ cricoid carHlages, 

Laterally it is in relation with styloid process, styloid ft pterygoid muscles, internal carotid 
artery, internal jngnlar rein, glosso-pharyngeal, pnenmogastric, spinal accessory, 
hypoglossal & sympathetic nerves ; and also, below, with lateral lobes of thyroid gland, 
common carotid artery h stemo-hyoid, and, in front, with hyo-glossns muscle and 

lingual artery A nenre. 

It presents seven openings: -nares, Bustachian tubes, mouth, larynx, oesophagus. 
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ITRUOTURE of the PHARYNX. 



Preients three ooate, which, firom without inwardi, are mnioalar, fibroni, maooaB; and 

Tesaels A nerree. 

MTJSCtJL AR COAT — is formed by t 

» 

Inferior Constrictor - Side of on'ooid cartilage i oblique line on onter snrfaoe of als 
of thyroid cartilage it smrfaoe behind it, and inferior oomn. 

Baph6 on posterior median line of pharynx ; its inferior fibres being hori- 
sontal A continnons with those of oBsophag^is, and its superior fibres passing 
obliquely upwards and orerlapping those of the middle constrictor. - 8. by 
phar^geal plexus and external A recurrent laryngeal nerves. 

Middle Constrictor - Whole extent of upper surfaoe of great comu of hyoid bone, 
lesser cornn, stylo-hyoid ligament. 

Baph6 on posterior median line of pharynx; its inferior fibres descending 
beneath inferior constrictor, its middle fibres being horizontal, and its sup- 
erior fibres overlapping superior constrictor A stylo-pharyngens. -> 8. by pharyn- 
geal plexus. 

Superior Constrictor - Lower third of free margin of internal pterygoid plate, its 
hamul'ar process, A contiguous part of palate bone ; pterygo-maxillary ligament t 
alveolar process of inferior maxilla above mylo*hyoid ridge ; side of tongue. 

Baph6 on posterior median line of pharynx; its superior fibres ascending 
by means of strong fibrous band below mentioned, to pharyngeal spine on 
basilar process, its lower fibres being horizontal. - 8. by pharyngeal plexus. 

I IStylo-pharyXlgeUB - inner side of base of styloid process. 

iS^ With palato-pharyngeus into posterior border of thyroid cartilage A side 

/ ^ of pharynx. - 8. by pharyngeal plexus A glosso-pharyngeal nerve. 

Falato-pharyngens - Posterior surface of soft palate by two heads separated by 
levator palatL 

With stylo-pharyngeus into posterior border of thyroid cartilage A side 
of pharynx. - 8. by pharyngeal plexus. 

Salpingo-pharyngens (Santobtki) - Small fasciculus fW>m outer surfaoe of cartila- 
ginous portion of Eustachian tubp to stylo-pharyngeus, with which it blends 
inferiorly. Is often wanting. ^ fXJi^ . fc .o 4 »% >^«^L) 

Other accessory musclos, the potro-, spneno-, A occipito-pharyng^i, are 
also described ; but they are rarely met with. 

Bblatioks - The constrictors overlap each other from below upwards. The stylo- 
pharyngfeus passes between superior A middle constrictors; the superior 
laryngeal nerve between the middle & inferior constrictors; the recurrent 
laryngeal nerve beneath the inferior. - (Vide also relations of pharynx in 
foregoing Tablet). 

FIBROUS COAT, or PHARYNGEAL APONEUROSIS - TUok above, thin 

below. Attached to petrous portion of temporal bone, under surfaoe of body of sphen- 
oid, and, by means of a strong fibrous band (cranio-pharyngeal ligament, Thomson 
A Oleland), to pharyngeal spine on under surface of basilar process. 

MUCOUS MEMBRANE — Thick on under surface of body of sphenoid; covered with 
columnar ciliated epithelium as low down as floor of nares, with squamous epithelium 
below. Beneath it are found numerous glands, which are simple A compound 
follicular and racemose. 

VESSELS ft NERVES — Abteribs. Asoendingpharyngeal, pterygo-palatine,* superior 
or descending palatine, superior thyroid. - v eiks. Open into the superior thyroid A 
internal jugular. - Ltxfhaticb. Open into deep glands of neck. - Kbstbs. From 
pharyngeal plexus, and from external A recurrent laryngeal nenres. 



4 



16 



THE SOFT PALATE 



HnBonlo-membranoiiB foldy wbioh formt an inoomplete septtun between the month and 

pharynx. Presents : 

Anterior Surface - Oonoare; presents a median raph6, oontinnons with that of hard palate. 

Posterior Surface - Convex, oontinnons with floor of nasal fo88»; presents the median pro- 
jection of the azygros nvnlsB. 

Upper Border - Attached to posterior border of hard palate. 

liOWer Border - Free ; presents the nvnia and the anterior & posterior pillars, whioh two 

latter embrace the tonsil. 
ANTErios Pillars - Downwards & forwards to sides of base of tongne; contain palato- 

glossi mnscles. 
Posterior Pillars - Downwards & backwards to sides of pharynx ; contain palate 

pharyngei mnsoles Are rather broader and approach nearer to each other 

than the anterior. 
Isthmus Fauoium - Is the space bounded by the free border & pillars of the soft 

palate^ the tonsils, and the base of the tongue. 

STRUCTURE of the SOFT PALATE 

Presents for examination t 

APONSSUROSIS — Blended with tendon of tensor palati. Is thickest aboye, where 
it is attached to posterior border of hard palate. 

MUSCLES — Five on each side : 

Levator Palati - Under surface of apex of petrous portion of temporal bone 

^ and outer aspect of cartilaginous portion of Eustachian tube. 

t^o-c^ w c^ S^'tyKi.^r'. if ^ 1/ ' v Posterior surface of soft palate between the two heads of origin of 

A, 6 ^ ^^^ J palato-pharyngeus. - 8. by post, or small palatine branch from Meckel I's g. 

•'7*''*^ ff iy^<^ _ YoXtut t Tensor or Circnmflexas Palati - Scaphoid fossa at base of internal ptery. 

L^ . . ^ \ fi^oid plate ; spine of sphenoid j anterior aspect of cartilaginous portion of 

r 0'^^^-<•|v^.♦<ova _ pJLc^^..\ Eustachian tube. 

^ Winds round hamular process and expands upon anterior surface oi 

aponeurosis of sofb palate. - S. by a branch from otic ganglion. 

Palato-glossns - Anterior surface of sofb palate. 

Posterior part of side of tongue, where it blends with stylo-glossns. 

Palato-pharyngeus - Posterior snrflBtoe of soft palate by two heads separated 
by tne leyator palati. 

Posterior border of thyroid cartilage & sides of pharynx. 

AzygOS XJyillSB ~ Posterior nasal spine of palate bone & aponeurosis of soft 
palate. 

Uvula. - S. by posterior or small palatine branch from Meckell's gangl. 

MUCOUS MEMBRANE — Thin ; covered with squamous epithelium, except near 
Eustachian tube, where the epithelium is columnar & ciliated. Niimeroui 
mucous glands are found beneath it, especially over posterior surface & 
uvula, in which latter situations they form a continuous layer. 

VESSELS ft NERVES — Arteries. Inferior or ascending palatine, posterior or 
•k descending palatine, ascending pharyngeal, dorsalis linguss, tonsillar. - 

Ybqis. Join the tonsillar & pterygoid plexuses. - Lymphatics. To glanda 
beneath angle of Jaw. - Nbbyxs. From fifth, &oial & glosso-pharyngeal. 
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SHORT POSTERIOR CRANIO-VERTEBRAL MUSCLES. 



Rectus Capitis Posticus Major -Si»inous process of axis. 

i Into and beneath outer part of inferior oarved line of oootpital bone. 

Hectus Capitis Posticus Minor - Tubercle on posterior arch of atlas. 

Into and beneath inner part of inferior ounred line of oocipital bona. 

Obliquus Capitis Inferior - Spinous process ef axis. 
^'y}%J, /^vc^v^«> w £i4»ii. ^ \ ^ Extremity of transverse process of atlas. 

'v>u> #<k'w4^e^ ^ Obl(|UUS Capitis Superior - Extremity of transverse process of atlas. 

Occipital bone between the two carved lines externally to the eomplesns t 
rectus capitis posticus major. 

These muscles are supplied by the posterior branch of the subooolpita! 
nerve ; the inferior oblique is also supplied by the great ooo^iita 
nerve. 



CjS(^^--'^-^^—j 
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THE VERTEBRAL ARTERY 



^A^ 



^ N Arises from upper & back part of first portion of subclayian. 

^ Upwards & backwards to foramen in transverse process of 6th cervical vertebra, passing beh: 

vasculo-nervous bundle of the neck and more particolarly behind inferior thjroid arten 

internal jngalar vein, and then between soalenns antions & longna cc 

Upwards through the series of foramina in the transverse processes as far as upper border of a 

with the vertebral vein and a plexus of the sympathetic, the artery lying between the v 

which is in front, and the cervical nerves which emerge behind from the intervertel 

foramj 
Upwards & outwards to, and then tlirough, foramen in transverse process of atlas. 
Backwards & inwards behind lateral mass in groove on posterior arch of atlas, lying in the tri 
gular space between the recti & obliqui muscles, and being crossed by the posterior brai 

of the suboccipital nerve and covered by the complo] 

Pierces posterior occipito-atloid ligament, and enters the skull through the foramen magnum. 

Winds round medulla oblongata between hypoglossal nerve and anterior root of suboccipi 

ascends obliquely between anterior surface of medulla oblongata it basilar process, i 

joins its fellow opposite lower border of pone Varolii to form basilar trv 

SRANCHES """ Are cervical A cranial^ 

CERVICAL : 

Muscular - Several, small, to the deep muscles of the neck. 

Lateral Spinal - Through intervertebral foramina, and divide intoi 
AfU. Branch - To posterior surface of bodies of vertebras | 
Post, Branch - To roots of nerves^ cord & its membranes. 

CBANL/IL: 

Posterior Meningeal - Two or three, small, to dura mater of cerebellar fossa 

Posterior ft Anterior Spinal - Arise respectively behind upper part of c 

and in front of medi 
The two posterior descend bshind the roots of the spinal nerves; 
The two anterior unite into a iringle trunk, which descendii along mi( 

line of c 
Both join with, and are reinforced by, the ntunerous spinal branches deri 
from the vertebral, ascending cervical, inferior thyroid, the intercos 
lumbar, ilio-lumbar and lateral sacral ; and are thus each of them c 
tinned as small tortuous vessels, or rather as a series of inosculal 
vessels, down to the extremity of the cord, where they resolve into tn 

to Cauda equ 

Posterior Inferior Cerebellar - Backwards round medulla between pneu 

gastric & spinal accessory nerves, and over restiform body to me( 

fissure or valley on under surface of cerebellum. GKves off an offse' 

under surface of oerebral hemisphere and twigs to choroid plexus of 

/* •> r— ventri 

5 (^S^^J >«^Vv ♦"••_. 









liiB^— I lot, Mipiriorcon>tHL-ior.«h(n>'liiuiUiin(Ui tranif, On \imn i<lU«al \h» vutyxt^il ittMiam, A, Ui* pUryio.! 
nuUinikD* llipuii'inr: <• iiicr, mliMla Rinttririor : n lo \2, liidrlucoiinMilvMr; 11, ID, ■Ijrla-phnrj'niniin ; lA, IH, ttylO' * ~ 




1> 3, 3, 4, Anterior A|#rturp. and luperior unA inhriar lal^ml rArlilAt^"^' nose; . 
Aitd tutalua, iiikl<lle tiiTbina1i.>d procru mnci iiLtutun. hirerior tiirbiiiAUfl proovu aiid ii 
po^rior iiimi : lO, npi'iiiiitf ul Kiiitachisn tiibr ; li, lolt palite ; II. LI. hinl |*1sle : 1 



21! 






THE TWO FIRST SPINAL NERVES. 



POSTERIOR DIVISION OF 

t 

Fint Cervical Nerve (SubOOOipital) - Larger than anterior. Emerges between oooipUal 
bone h posterior aroh en atlas just behind rertebrai artery, enters triangle form<)(l by small postor- 
ior oranio-vertebral'mnsoles, supplies ihesid mn^ole 9 A oomplezas, and joins wich posterior dirisioi 
of Sod oenrieal nerro. Sometimes gires off a small oataneons branoh, whioh branch, when it 
exists, aocompaniee occipital artery to integament of lower ft back part of oootpnt, and {oins with 

great ft small occipital 

BeCOnd Oervioal Nerve - Three or fonr times as large as anterior dirtsion, and the largest of the 

posterior cerrical nerres. Emerges between postorior arch of atlas ft lamina of axis, supplies infer* 

ior obliqae, and after Joining with posterior dirision of 1st ft 3rd oenrieal nerres, dirides into: 

External Branch - Similar to external branches of six lower posterior cerrical norres, bat somewhat 

larger, joins with corresponding branch of 8rd posterior cerrical nerre, and sapplies the sams 

muscles, ft also the complexos 

Ihtebnal Branch (Great Occipital Nbrte) - Crosses triangle formed by posterior oranio-rertebral 

mnscles, pierces complexas ft trapezins, joins with small occipital ft with ascending twig from 

internal branch of posterior dirision of 8rd, and sapplies integnment of back of head as far ai 

rertexi gires off an anrioalar branch to baok of oar, 



ANTERIOR DIVISION OF 

First Cervical Nerve (Suboccipital) - Small. Emerges between occipital bwe ft 
posterior arch of atlas below rertebrai artery. Passes forwards on inner side o 
rertebrai artery ft rectus lateralis mnscle, crosses foramen in transrerse prooMS ol 
atlas, and descends in front of this process to join with ascending branch of the 
second. Supplies the rectus lateralis ft the recti capitis antic i major ft minor, and 
oommnnicates with the pneumogastrio, hypoglossal, ft superior cerrical ganglion ol 

sympathetic 

fieeond Cervical Nerve - Larger than foregoing, but still much smaller than the poster. 

Becona y^e^?2^„^j?Se^^„. «.rre. Emerges between posterior arch of atlas ft lammi 
of axis, passes forwards between transrerse processes of the same rertebr© on outei 
side of rertebrai artery, and dirides into an ascending branch, which Joins th« 
first nerre, and a descending branch, whiMai >afaE the seoond. ^"^J^ *^* ■"** 
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ABTICULATIONS of the CRANIUM with the SPINE 

Are the ocdpUthoihid and occipiUhaxeid artionlationi, from whioh artionlationt the atl<haxmd 

artioalation oaDnot woU be separated. 

OCCIPITO-ATLOID ARTICULATION — consists of a double arthrodia between 

condyles of occipital and superior articular surfaces of atlas; the condyles beinp; 
convex from before backwards & inwards and looking downwards & outwards, and 
the articular surfaces of the a'tlas being concare from before backwards & inwarda 

and looking upwards A inwards. The ligaments are : - 

CapSHlftT - Two. Thin & loose; surround the arthrodial articulations. The synovial 

membranes of these artioulationt often communicate with that of the 
A .^ ... .^, ., m ■yndesmo-odontoid articulation. 

Ant. Occipito- Atloid - Two : ^ 

SuPsxviciAL - strong rounded cord from 

Basilar process to - Anterior tubercle of atlas* 
Dsxp - Thin & oread membrane from 

Anterior margin of Joramen magnum to - Upper border of anterior arch ofatkts* 
POStto OOCipito- Atloid -Thin '& broad membrane from 

Posterior margin of foramen magnum to — Upper border of posterior arch of^ atlas* 
It 18 perforated on either side by vertebral artery k suboooipital n. 
Lateral Occipito- Atloid -Two. strong bands from 

yugular process to - Base of transverse process of atlau 

OCCIFITO-AXOID ARTICULATION — No direct contact between the two bones, 

but the two bones are firmly connected together, nevertheless, by the following ligts : - 

Occipito- Azoid - Strong broad band ezpanded'snperiorly, and which may be considered 

as a oontinnation upwards of the posterior common ligament of the bodies 

of the vertebrae ; from 

Basilar groove of occipital^ where it becomes continuous with dura mater of 

skul, to - Foimor surface of body of axis* - It covers and conceals the 

cmoiform ligament. 
OCCipito-Odontoid - Three, two lateral & one median. 

LaTBEAL Occipito-Gdontoid ox Check Ligaments - Strong rounded cords from 

Rough depression on inner side of condyles of occipital to -Sides of odontoid pr, near its apex. 
Median ob Suspensobt Occipito.Odomtoid Ligament - Strong band from 

Anterior margin of foramen magnum to - Apex ^ odontoid process* - This band is 
situated between, & blended superiorly, with deep anterior occipito-atloid 
ligt., on the one hand, & upper fasciculus of cruciform ligt. on the other. 
Veetioal Fasciculus op Cbucipoem Ligt. - Y. below. 

ATLO-AXOID ARTICULATION — is a complex articulation consisting: L of a 

double arthrodia between the articular processes, the articular surfaces of which 
are large, flat, circular, and inclined downwards h oatwards. 8. of a double diar* 
throsis rotatorius between the anterior & posterior surfaces of the odontoid process, 
on the one hand, and the posterior h anterior surfaces respectively of the anterior 
arch of the atlas & of the transverse ligament, on the other hand, (atlo-odontoid & 
syndesmo-odontoid articulations, Oruveilhier). The ligaments are t • 

Capsular - Two. Thin, loose, strongest externally % surround the two arthrodin. 

Ant. Atlo- Azoid - Two i 

SuPERPiciAL - Strong rounded oord &om 

Anterior tubercle of atlas to - Base of odontoid proeeese ^ front of body of axis* 
Deep - Thin & broad membrane from 

Lower border of anterior arch of ados to - Base of odontoid process ^ front of body of cuds* 

Post. Atlo* Azoid -' Thin & broad membrane from 

Jjower border of posterior arch of atlas io - Upper bonier of lamina of axis* 
TxaB8V6XB6 - Strong transverse band, broadest in middle, whioh divides ring of atlas into 

a small anterior part, in which anterior part the neck of the odontoid 
process is firmly constricted, and a much larger posterior part, which 
transmits the cord & its membranes & the spinal accessory nerves. It 

is attached on each side to a 

Tkbercle on inner surface of lateral mass cf atlas - Its anterior surface is lined with 

synovial membrane of syndesmo-odontoid articulation. From its upper 

i lower borders, or rather fr< m its posterior surface, are ftiven off two 

fasciculi, which pass upwards & downwards to be attached, the one to the 

basilar groooe^ the other to posterior surface of both of axis ; with the trans. 

verse band, these vertical fasciculi rorm the cruciform ligament* 

The synovial membrane ot v\ie vjXL^^&amo-^OTvV^id articulation often 

commanioalea witb one or bo\»^ ot i^o«o ol \i\i% QQci\if\\A*^>[Xsa.^ %x\\iT^>sft. 
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HEAD & NECK. 



VIII. 



NASAL FOSS^, AND DEEP VESSELS 

A NERVES OF NECK. 
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THE NASAL FOSSiE. 



Two narrow irregular oavities comprised between the orbits St superior maxillary bones, 

and between the roof of the month & the front part of the base of the skulL 

Formed by ethmoid, sphenoid, frontal, superior maxillary, nasal, palate, inferior torbin* 

' ' ated & vomer (all the bones of the face except malar & inferior maxillary) 

Communicate with orbit (nasal duct), mouth, (anterior palatine canal), cranium (olfactory 

foramina), spheno-maxillary fossa (spheno-palatine foramen), and with the 
frontal, ethmoidal, sphenoidal, & maxillary sinuses. - Present 

ROOF — Narrow, and is from before backwards : 

Oblique upwards & backwards and formed by nasal bone & nasal spine of frontal. 
Horizontal and formed by cribriform plate of ethmoid, 

Oblique downwards & backwards and formed by body of sphenoid. - Presents the Eutnres 

between the foregoing bones and from before backwards 

Groove on nasal bone for outer branch of nasal nerve ; 

Half crest for perpendicular plate of ethmoid ; 

Olfactory foramina & nasal slit for olfactory and nasal nerves ; 

Openings of sphenoidal sinuses partly closed by sphenoidal turbinated bones | 

Articulation of alee of vomer with body of sphenoid. 

FLOOR — ConCave from side to side, and formed by palate processes of superior maxillary S 

palate bocres. - Presents the suture between foregoing bones & the 
Upper orifice of the anterior palatine canal; 

Half crest for vomer, which terminates in front & behind in the 
Anterior A posterior nasal spines, 

INNER WALL — Formed .principally by the perpendicular plate of the ethmoid abov< 

& in front, and by the vomer below & behind, and secondarily b; 
nasal spine of the frontal, rostrum of sphenoid, crests of superior maxil- 
lary, nasal & palate bones. Has an angular deficiency in front which ii 
filled up by the cartilage of the septum. - Is frequently inclined to one 
or other side ; and presents the sutures between the foregoing bones anc 
Vascular & nervous furrows & 
Naso-palcUine groove for naso-palatine nerve. 

OUTER WALL — Formed by: 

Lacrymal bone & nasal process of superior maxillary; 
Inner surface of ethmoid y superior maxillary & inferior turbinated bona; 
Vertical plate of palate bone & inner plate of pterygoid process, - Presents the sutures betweei 

the foregoing bones and from above downwards 
Superior turbinated process of ethmoid ; 

Superior meatus y into which open the sphenoidal & posterior ethmoidal sinuse 
and the spheno-palatine foramen. - Both are short and are situated a 

the posterior and upper part of the nares 
Middle turbinated process of ethmoid ; 

Middle meatus^ larger than foregoing, into which open the Antrum of Highmon 
. and through the infundibulum, the anterior ethmoidal cellB & fronts 

sinusesj 
Inferior turbineUed bone ; 

Inferior meatus^ the Uu^gest^ presents in front the opening of the nasal dnoi. 
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IRST or OLFACTORY NERVE 



( Dissectiofial descrijtion; see neuf dtscription^ pa^e 2 2gc> 

Aritet bj thre« roota. 
THB THRBB ROOTS — Are the : 

Sxt6mal or Lons Boot — Arises from X\ie posterior boundary of tko fisture of Svhnus. 
It passes forwaras and inwards along the anterior margin of the locoi pertoratui 

anticos. 
Internal or Short Boot— Arises from the posUHor and inner part of tk€ frontai Me, 
It passes forwards & oatwardii, and joins the foregoing root jast abore the origin 
of the middle or grey root. 

Middle or Grey Boot — Begins in a -pyrauiidal emineocdt the caruneula mammilla' 
fist of the grey matter of the posterior part of the frontal lobe, and is continued 
upon the upper surface of the nerve with a few white fibres derived from the 
corpus striatum. 
The three roots coalesce and form a prismoid band, the 

OUPAOTORY FROOESSy — whioh pastes forwards in a deep sulcus along the side of lon- 
gitudinal fissure, and expands into the 

OLFACTORY BULB| — ^m the under turfaoe of which are given ofT about twentj 

TERMINAL BBS., — which pass through the fbramina in the oribriform plate of the eth- 

moid, and— » forming tAree sets distributed respeotirely over the roof of tAe nose, orw 
the upper third of the septum, and over the superior &* middle turbinated bones — prooeed 
between the fibrous & muoous layers of the Sohneiderian membrane, ramify and uni. 
te and form a plexus with narrow elongated meshes, and probably terminate in tho 
deep processes of the olfactory cells of Schultse. 

These latter cells are spindle- shaped nucleated bodies, which stand vertioally 
in great numbers among the oolumnar epithelial cells of the olfactory region } their 
extremities are continued into two thread-like processes, one of whioh terroinatet 
abruptly on a level with the free extremities of the epithelial cells, while the other 
passea downwards towards the attached surface of the mucous membrane. 
The olfactory nerve contains a large proportion of the grey matter, and is soft and pulpy. 
Its filaments are deficient in the white substance of Schwann, and are granular and 
nucleated like the gelatinous cerve-fibres of Bemak. 



SUPERIOR MAXILLARY NERVK 



iDtermedtate in nse between ophthalmic & iaferior mazillarj nerves. - Oommenoes a 

middle of Gassorian ganglion 

Through foramen rotandam, spheno-mazillary fossa St infraorbital canal to infraorbits 

foramen, and divides beneath levator labii anperiorls into palpdfral^ nasal &* labia 

brancha^ which branches anastomoBO with facial nerre forming infraorbital plezni 

and supply mnsoles, skin & mncous m«mbmne 



BRANCHES : 



Orbital or Teznporo-malar Br* - into orbit through spheno-maxillary fissure 

and divides into 
Temporal Br. - In groove ft through foramen in malar bone, joining wit] 

lachrymal 
Pierces temporal muscle h fascia to skin of temple, and joins witl 

facial & auriculo-temporal 
Malar Br. -Through foramen in malar bone to skin of prominent part o 

oheek 

BpbeXlO-pallltilie Brs. ~ Two. To Meckel's ganglion, of which they form th< 

sensory root 

Post. Dental Brs. - Two : 

Antbrior or SuPBRriciAL -Over maxillary tuberosity to gums & buocinatoi 

Posterior ok Deep - Forwards in outer wall of Antrum, joining anterioi 

dental nerve, and supplies molar & second bicuspid teeth ft mucoui 

membrane of Antrum 

Ant. Dental Br. -Arises just before exit of superior maxillary nerve from infra 

orbital canal 

Dowuwards ft forwards in anterior wall of Antrum joining with posterioi 

dental nerve, and supplies incisor, canine ft first bicuspid teeth an< 

mucous membrane of inferior meatus. A twig joins superior nasa 

branch ui" Meokers ganglion above eye-tooth, and presents a smal 

ganglion, the ganglion uf Bucbdalek 
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SPHENO-PALATINE or MECKEL'S GANGLION, 



TriaDgular, of a reddiph grey colonr and iiitnated in Bpheno-mozillary fossa uear sphebo 
palntine foramen, niDinly behind sphono-palatino branches of Rnperior maxillary nerTe 
the fibres of these branches not being, or being but partly, involved in the ganglion ai 

they descend to the nose & palate. Presents 

THREE ROOTS : 

Sensory Root ^ From superior maxillary nerve through its two spheoo 

palatine branches 
Motor Root — From facial nerxi . •irongh Vidian nerve. 

Hympftthet! ft Root — From carotid plexns also through Vidian nerve. 

BRS. OF DISTRIBUTION - Are divided intot 

Ascending Brs. — Two or three small filaments, which pass up through spheno 

maxillary fissure to periosteum of orbit 

Descending Brs. — Are tho: 

ANT. OR GREAT PALATINE N. - Through great posterior palatine canal 

givii.g off inferior nasal branches to middle meatus A to middl< 

St inferior turbinated bones, and a twig to soft palate 

Forwards in groove on hard palate, and joins termination of naao-palatint 

nerve 

EXT. PALATINE N. - Through external palatine canal to tonsil & soft palate 

Is sometimes wanting 

POST. OR SMALL PALATINE N. - Through small posterior palatine canal U 

tonsil, soit palate and levator palati & asygot uvuIsb 

Internal Brs. — Are the: 

SUP. NASAL RR. - Small. Through spheno-palatine foramen to mucous mem 

brano of superior & middle spongy bones & upper A back part o 
septum. A twigr joins anterior dental nerve in outor wall o 
antrum of llighmore above eye-tooth & presents a small ganglion 

the ganglion of Bochdalek 
NASO.PALATINE BR. - Through spheno.palatine foramen & across roof o 

nose to septum, and downwards to anterior palatine foramen 
Through central division of the anterior palatine foramen, or foramei 

of Scarpa, right nerve being posterior to left one 

Joins its fellow in common anterior palatine canal and ends in mu 

cous membrane of hard palate, joining with anterior or greal 

palatine nerve 
Posterior Brs. - Arc the: 

VIDIAN N. - Backwards through Vidian canal (if the nerve be traced f^on 
Meckel's ganglion), giving twigs to back of roof & septum of nos< 
ond to termination of Eustachian tube, and divides Into 
Large Petrosal N. - Through cartilaginous substance of foramen laoe 
rum medium, and then in groove on anterior surface of potrooi 
portion of temporal bone beneath Gasserian ganglion A througl 
hiatus Fallopii to geniculate ganglion or intumcscentia gangli< 

formis of facial 

Cakotid Br. - Soil and of reddish grey colour. Through cartilag^noni 

substance to carotid plexus on outer side of internal carotid artery 

PHARYNGEAL or PTRRTGO-PALATINE N. - Small. Through pterygo. 

palutino cunal to mucous membrane of upper part of pharynx 
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INFERIOR MAXILLARY NERVE. 



Tbo largest of tho three divisfons. Both senaory & motor, its two roots unitinp: immedial 

after their exit from foramen ov 
Divides a few lines below base of skull into: 

ANTERIOR or SMALLER DIVISION — Principally motor. Divides into : 

Masseteric Br. - Ootwards above external pterygoid moscle and through sigra 
notch to masseter. Gives off a twig to temporo-mazillary articalation & soi 

times one to temporal mas 

Deep Temporal Brs. - Two, anterior & posterior. Ontwards above external ptc 
goid muscle and reflected upwards at pterygoid ridge to temporal muscle. . 
sometimes joined, anterior one with buccal nerve, posterior one with massete 

Buccal Br. - Pierces external pterygoid, and forwards on buccinator, giving filamc 

to temporal muscle, integument & mucous membrs 

Pterygoid Brs. *- Two, to internal & external pterygoid muscles. Branch to inter 
pterygoid gives off motor root to otic ganglion. Branch to external pteryg^i< 

frequently derived from buct 

POSTERIOR or LAROER DIVISION — Sensory with a few motor fibres. Divi 

in 
Auriculo- temporal N. - Has generally two roots which embrace middle mening 

artery. Backwards beneath external pterygoid A neck of cond^ 
Upwards with temporal artery between condyle & external ear under covet 

parotid gland, and divides in 
AufiicuLAR Brs. - Inferior & superior, to outer surface of pinna, jc 

ing with great auricu 
TE1IPOBA.L Brs. - Anterior A posterior; with branches of tempc 

artery to skin of temporal region & verl 

Joins facial nerve behind neck of condyle usually by two branches ; gi 

off sensory root of otic ganglion and filaments to parotid glau< 

temporo-maxillary artioulati 

Gustatory or Lingual N. - Between the two pterygoid muscles, where it lies 

inner side & in front of inferior dental nerve, and is joined by chorda tympa 

Above deep portion of submaxillary gland & along side of tongue, crossing Wh 

ton's di 
Supplies mucous membrane of mouth & gums, submucous glands, conical & f 

giform papillsB and mucous membrane of tong 

Gives sensory branches to submaxillary ganglion, and anastomoses with hy 

glossal nerve on anterior margin of hyo*glossu8 & near tip of tong 

Inf. Dental N. - Between the two pterygoid muscles, where lies behind A on oa 

side of gustato 
Between ramus & internal lateral ligament of temporo>maxillary articulation 

dental foramen, where gives off nerve to mylo-hyoid mus( 
AlODg inferior dental oanal, giving branches to molar & bicuspii teeth, & di 

des at mental foramen in 
Incisor Br. - Onwards in dental canal to canine & incisor teeth. 
Mental Br. - Divides beneath depressor anguli oris into numer 
branches to muscles, skin & mucous membrane of lower 

N£KV£ TO MTLO-HTOID -Along groove on inner surface of ramus 

under surface of mylo*hyoid & anterior belly of digafif 
N. — Ail the terminal brunches of the 5tli nerve upon the fs 

join with facial net 
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OTIC GANGLION. 



Small oval shaped flattonod bocly of a reddish grey colour Bitaatod on inner snrfaoo 
inferior maxillary nerve «& around origin of its internal pterygoid branch, just belc 
foramen ovale, close to tensor tympani muscle & cartilaginous portion of East 
chian tube which lie on its inner side, and to middle meningeal artery which Ij 

behind. It present 

THREE BOOTS: 

Sonsory Root - From aurloulo-temporal nerve, and also from gloss 

pharyngeal through small petrosal nen 
Motor Root - From inferior maxillary nerve & its internal pterygoid brand 

also from facial nerve through small petross 
Ssrmp&thetic Root - From plexus on middle meningeal artery. ^ 

BRS. OF DISTRIBUTION — Small branches to tensor palati & tensor tympani. 
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INTERNAL OABOTID ARTERY. 



Commences at bifarcation of common carotid opposite npper border of thyroid oartilag^e A 
the 80-called superior carotid triangle. It is at first very superficial, being covered o 
by thin anterior border of sterno-mastoid, platysma & fascia, and lying on enter side 

& rather behind, external carotid arte 

Ikiay be divided into cervical, petrons, cavemons & cerebral portions. 

CERVICAL PORTION — Ascends vertically to carotid foramen, passing (as does a 

external caret 
Beneath - Digastric & stylo-hyoid mnscles, occipital artery, hypoglossal nerve 

parotid gland, - then ascending beneath, and being separa 

from external carotid 

Stylo-glossns & -pharyngeus & the styloid process, the glosso-phar 

geal nerve and sometimes the pharyngeal branch of the vagt 

Its deep relations 8 
On Inner Side -Pharynx, tonsil, ascending pharyngeal art., superior laryngea 
Behind - Rectus capitis anticns major & transverse processes of the throe np 

cervical vertebra); -superior cervical ganglion & main tn 

of sympathetic, and superior laryngeal ner 
Behind & Externally - Internal jugular vein, and, lying between & behind 

two vessels, the pneumogastrio ner 
Usually gives off no branches. 

P£TROUS PORTION — Ascends in carotid canal in front of tympanum, being surroun 
by carotid & cavernous plexuses, and then curves forwards & inwards. - Send 

sn 
Tympanic Branch. • To tympanum through a minute foramen in ] 

terior wall of carotid oa 

CAVERNOUS PORTION — Ascends to sphenoid bone, and then runs forwards in ca^ 
nous groove, lying in inner wall of cavernous siuus, by lining membrane of whic 
is covered, and being, on its outer side, crossed by 6th nerve and more distai 

related to Srd, 4th, & ophthalmic branch of the i 
Gives off: 

Ophthalmic Artery - Vide p. 209. 

ArteriSB ReceptaCUli - Several, small^ to walls of cavernous sini 

dura ma 

CEREBRAL PORTION — Ascends between optic nerve & anterior clinoid process, pe 
rates dura mater of roof of sinus^ receives sheath from arachnoid, and after g^vin^ 

Post. Communicating & Ant. Choroid^ divides opposite in 

extremity of fissure of Sylvius i 

Ant. & Middle Cerebral - Vide next Tablet. 

Ant. Choroid Artery - Arises from internal carotid, or sometin^es fi 

middle cereb 

Backwards through lateral part of transverse fissure of brain to desc 

ding oomn of lateral ventricle, and supplies choroi d pie: 
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Added, 1897. 



NOTES ON THE NEWER MATTER. 



S^mmerlng's Olassifloation of the Cranial Nerves. 

Following tho Continental castom, British anatomists now frequently reckon 
separately the two nerves of the 7th pair of Willis's classification, and the three nerves of 
the 8th pair. This gives twelve pairs of cranial nerves, which are renumbered from the 
Sth onwards as follows : — 

8th Auditory. 



9th 
10th 
nth 
12th 



Glosso-pharyngeal. 
Pneumogastric. 
Spinal accessory. 
Hypoglossal. 



This if the classification of Sommering, based upon the succession fTOm before 
backwards of the apparent origtns. The classification of Willis was based upon the 
succession of the /oromina of the base of the skull through which the several nerves leave 
the cranium. In this latter classification, facial & auditory, as they leave the cranium 
through the same foramen, counted as one nerve ; and so did, for the same reason, the 
glosso-pharyngeal, pneumogastric, & spinal accessory. A third classification is being 
worked out by degrees, based on the succession of the real origins. 



Cerrioal Plexus & the Hypoglossal Nerve. 

A paragraph of some interest must now be detached from the description of the 
hypogiosaal nerve, and transferred to that of the cervical plexus. The distribution of 
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the hypoglossal nerve now appears to be limited to the moscles of the tongue, ~ the 
branches which this nerve seems to give off to the infra-hyoid mascles, and to the thyro- 
hyoid and genio-hyoid, being really derived from the loops between the first & second 
and second & third cervical nerves 




FlO. 449a.— PLAN OF THK BRAlfCllKH AFPARBNTLV OIVKIT OPP BY TUK UYPOOL088AL NBRVK, BCT RBALLT DKRIVBD 

PROM TBB CBRVicAL PLEXUB. (QwUn, after BoCL) 



Filaments from the loop between the^rxl and seccnd cervical nerves (ansa atlantis) 
join the outer aspect of the hypoglossal nerve, and appear to become incorporated 
with it. A portion of these pass up in the trunk of the nerve to supply the recti 
capitis antici major and minor, and to run, perhaps, in the recurrent branch to the dura 
mater. Other filaments descend till, having reached the level where the hypoglossal 
nerve loops round the occipital artery, some of them leave the trunk to form part of the 
descendens and ansa hypoglossi, while others pass on a little further, as further explained, 
to the thyro-hyoid and genio-hyoid. 

From the loop between the second and third cervical nerves there descends, either 
the communicans cervicis, or two smaller branches, more or less conjoined, the communicans 



le et ttelr fllaneua Jeim ibe imc 
B whicfa branches ut |tlT«n oA lo i 
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U maacle hi ■npplj' 



A filunent nf the ileaceDdi>n* bvpoKlcM la bclicvnl M fut down l&in tha thurax 
B troBt ot the Ursc Tivvola, lo join with tha ntrdlx' an<l phroole nerr«. 



Ol&otory SierveB. 

Trarcd towards tlie uriiiii 
•long the iDDer iHHiiiduy of the a 
oorpu* rBlloaniu ; the outur ruiH ru 



inrr roni <if tlin nlfarlnrj' traft In leen li> nii> 
perli'nilqd nliftri) lu inin llio rimvoliiliun ul thn 
; Iliv ontcr )K>iiuiIar)' of Itic nniB liiiuia, wliur» 
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mriting from the nnder (urfaM ol the olfiutorj balb. Tbeee are about tirenty Id DOtnber, 
mnd puH chToiiKh the (onuninA of the cribriform place of the ethmoid to the dom, each 
being tnrronniled bj a prolongation of the memhranea of the brain. Thej form an Inner 
and an oomt gronp. The former lie at fint in ihallow gioovea on the perpendicnUr plkM 
of the ethmoid, and then break np into tnfta to the mncons membrane of the upper third 
of theMptniu. The latter are aimilarlf digiribated to the mncotu membrane over the 
enpsrior turbinated bone, except at its lower edge. The olfactory nervea are compoaed 
of noD-mednllated fibres. 



Optlo irerre. 

InTSBtigadon in the paths of Experimenial Fhjuologj and Pathology teaches the 
following in regard to the fibres of the optic TierTe,tract,iu]d cummiasnre: — 

The optic nerve, as distingaished from the tr^ut and commissure, is deri.ed from 







the pnlvinar, and from anierior qoadrigemlnal and txlemal geniculate bodies oalj, not 
from the posterior quadri(!eminal and internal genicnlale bodies. 

The optic tract and commissure haie addiliooal fibres (Qndden's fibres) derived 
from the iulemol geniculate bodies, and perhaps from the posterior qnadrigeminal bodiea 
(Teunt) ; theae fibres are merelj commissural, and form but the innemioet fibres of 
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one tract, the potterior fibres of the commissare, and then the innermost fibres of the 
opposite tract, - thus returning to the centres of the opposite side of the brain ; they form 
no part of the optic nerres proper. 

The fibres common to the optic tract and commissure, and to the optic nerve, are 
divisible into cro*sed and direct. The former alone exist in animals whose vision is 
monocular, and are still in man the most numerous and most important. The latter fibres 
appear, in the animal series, with binocular vision, and are relatively most numerous in 
man. The crossed Jihres occupy the inner part of the tract, the central and anterior 
parts of commissure, and the inner part of the optic nerve proper, and supply, in man, 
the inner two-thirds of the retina. The direct Jibres occupy the outer part of the tract, 
commissure, and nerve, and supply, in man, the outer third of the retina; even in the 
higher vertebrates (except monkeys), the retinal area supplied by these fibres is far less 
than in man. It will be seen that, functionally, it is the peripheral part of the field of 
vision that is subserved by the crossed, and the more central part of the field that is 
subserved by the direct fibres. 

Ligament of Zinn. 

Is essentially a thickening of the periosteum of the optic foramen, presenting 
lower and upper expansions, which bridge over, the one, the lower and inner part of the 
sphenoidal fissure, and the other, the upper and outer part. The lower expansion, or 
inferior orbital tendon of Zinn, is the most marked, and corresponds to the origins of the 
inferior rectus, and of the lower part of the internal and external recti (lower head of the 
latter). The upper expansion, or superior orbital tendon o/Lockwood, is much thinner; it 
gives origin to the superior rectus, and to the upper part of the internal and external 
recti. The lower expansion extends from the inner side of the optic foramen to the small 
spine on the orbital surface of the greater wing of the sphenoid, from which arises (partly) 
the lower head of the external rectus ; the upper expansion returns from the above spine 
to the ridge of bone on the outer side of the optic fojamen. Both expansions are 
prolonged to some extent into the muscles arising from them, these prolongations being 
best seen on the surface of the several muscles which is turned towards the eye-ball. 

Tenon's Capsule, and Orbital Cone of Fat. 

The back part of the orbit is occupied by a conical mass of soft and large-grained 
fat hollowed out anteriorly for the reception of the eye-ball. Tenon *s capsule is inter- 
posed between the anterior part of this cone of fat and the eye-ball. It is a loose cellular 
membrane spread oat over the whole of the back part of the eye-ball and reaching as far 
as the cornea. In its central parts it presents two layers, orbital and ocular, separated 
by a serous cavity. The orbital layer lines the cavity of the cone of fat, and is prolonged 
backwards round the optic nerve as a doable lymphatic sheath continuous on the one 
hand with the sub-dural lymph space, and on the other hand with the sub-arachnoid. 
The ocular layer is applied to the back part of the eye-ball, from which it is separated 
by very loose connected tissue. Peripherally, the capsule is continuous with the 
subconjunctinal tissue, and is attached to the external and internal palpebral ligaments and 
to the margin of the orbit. Tenon's capsule is perforated by the tendons of the muFcles 
which move the eye-ball, the openings being strengthened centrally by bands attached to 
the periphery of the orbit, - pulleys of reflection protecting the eye-ball from pressure, - 
find being, specially in the case of the recti, prolonged backwards upon the muscles in 
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tbe shape of sheaths. On their ocular lide, or side of pressfiire, the tendons are somewhat 
adherent to the sheaths, and, through these, to Tenon*s capsule generally : when divided, 
as in tenotomy, the muscles only retract incompletely, and still continue to act indirectly 
upon the eye-ball, or upon the stump left after enucleaition. The sheath which the 
eapsule supplies to the inferior rectos is prolon^d into the lower eye-lid in front of the 
tarsal cartilage, and gives origin to a lamella of unstriped muscular fibres, known as the 
'*Musculu8 palpebralis inferior." (See Lockwood, Journal of A. ^ P., vol. xx., part 1.) 



Tentorium Cerebelli. 

Under the name of posterior petro-ciinoid process, the outer, convex, or attached 
border of the tentorium cerebelli is continued inwards from the upper border of 
the petrous portion of the temporal bone, partly to become attached to the posterior 
clinoid process, and partly to join the opposite half of the structure on the median line of 
the basilar groove. Under the name of anterior petro-clinoid process, the inner, concave 
or free border of the tentorium is similarly prolonged above the posterior petro-clinoid 
process to become attached to the anterior clinoid process. This inner or concave bprder 
of the tentoriam forms the posterior and lateral boundaries of the superior occipitoi 
foramen, which is traversed by the crura cerebri, the superior peduncles of the cerebellum, 
and the basilar artery. The fifth nerve leaves the dura mater by passing under the fibrous 
arch formed by the convex border of the tentorium as it overlies the apex of the petrous 
portion of the temporal bone ; it thus enters MeckeVs cave. 



Fifth Nerve. 

The sensory portion of the nerve enlarges in Meckel's cave into a triangular 
plexus in whose meshes numerous nerve-cells are found, and which expands anteriorly into 
a crescentic lamina of ganglionic matter, the Gasserian ganglion. The plexus is covered 
by an endothelial layer, and is thus somewhat separated from the dura mater, and can 
easily be isolated ; the ganglion itself, not similarly invested, is closely adherent to the 
dura mater, and therefore difficult to clean. 

There are given off recurrent filaments to the dura matet both from the Gasserian 
ganglion, and from all three divisions of the fifth nerve, as well as from the pneumogastric 
and the hypoglossal. The fourth nerve would seem to give off similar filaments to 
the tentorium, but physiological experiment points to these being derived from the 
ophthalmic branch of the fifth. 

The ophthalmic branch of the fifth appears to communicate in the outer wall of 
cavernous sinus with all three motor nerves to the orbital muscles, the third, the fourth, 
and the sixth. 



Meokel'sGklllglion.— 5ee Pneumogastric and Spinal Accessory Nerves, p. 22bh. 
Submaxillary Gkmglion. 

It is the posterior of the several branches of communication between lingual or 
gustatory nerve and the submaxillary ganglion that is believed, on physiological gmunds. 
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to ooDTej to the ganglion its seniory and motor roots from the gastatory nerve and the 
chorda tjmpani respectiyelj. The anterior branches of commnnication are now considered 
to be branches of distribution emanating from the ganglion, and running for a time in the 
course of the lingual fibres. 

A diminutive sublingual ganglion is described hj some anatomists on the 
filaments passing from the lingual nerve to the sublingual gland. And, as in the case of 
certain other ganglia, nerve-cells are said to be found in the part of the nerve adjacent to the 
icanglion. [The ganglia would thus seem to be less definite structures than was formerly 
believed, - merely principal collections of nerve-cells, which latter may be more or less 
scattered, as in the above instance. The cells of the ganglia on the posterior roots of the 
spinal nerves may spread more or less into the sensory root, or even into the spinal nerve 
itself. The lenticular ganglion is sometimes smaller than usual, probably from its nerve- 
cells being distributed along the nerves connected with it. — Quain.] 

The inferior dental nerve has not nnfrequently an additional root arising 
directly from the Qasserian ganglion, and remaining separate from the main trunk till 
both have entered the Inferior dental canal. This is the lesser dental nerve of Sapoiini, 

Otio Ganglion. 

Since it has been the fashion to base so-called precise Anatomy on physiological 
data, the statements of scientists in regard to the roots and communications of the otic 
ganglion have become somewhat confusing. The following is simply transcribed from 
the most authoritative expos^ of the subject, the last edition of Quain's Anatomy. It 
will be noticed that the tensor palati and tensor tympani muscles are no longer stated to be 
supplied by the facial nerve, but by the nerve to the internal pterygoid, - the branch from 
this nerve to the tensor tympani muscle passing through a small oval opening in the 
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Fi». 449D.— THR OTIO oANOLiov A!fo tiH ooMMi'NiCATioifs. (Quaiu after Raitbsr.) 
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f^anglion; and that the conDmanication with the aoriculo-temporal nerve, formerly 
considered as a sensory root of the ganglion, is now said to be a branch (excito-secretory) 
to the parotid gland. 

"The otic ganglion receives, through its connection with the nerve to the 
internal pterygoid, fibres from the inferior maxillary nerve, and these may be regarded as 
constituting its motor a,nd xensory roots ; the sympathetic root is a filament or two passing 
forwards from the plexus on the middle meningeal artery. The ganglion is also joined 
posteriorly by the small superficial petrosal nerve, which connects it with, and probably 
conveys to it fibres from, the facial and glosso- pharyngeal nerves ; and a slender sphenoidal 
filament ascends from it to the Vidian nerve." 

'^ The branches are as follows : — (a) Two or more pale branches pass backwards 
to the roots of the auriculo- temporal nerve, and convey secretory fibres from the glosso- 
pharyngeal nerve to the parotid gland ; (6) A communicating branch descends to the 
chorda tympani; (c, d, e) Slender filaments pass from the ganglion to the nerves 
supplying the internal pterygoid, tensor palati, and tensor tympani muscles; (/) A 
filament joins the buccal nerve.*' 



Pneumogastiio and Spinal Aooessory Nerves. 

The pharyngeal branch of the pneumogastric is now believed to consist mainly of 
motor fibres derived from the bulbar or accessory portion of the spinal accessory ; and 
the motor fibres from this source are now said to reach, not only the constrictor muscles 
of the ph<zrynx, but also the muscles of the soft palate, the tensor palati excepted. [The 
current statement to the effect that the levator palati and azygos uvulce receive their 
ner\'e supply from the facial nerve through Meckel's ganglion must therefore be revised, 
though, of course, on purely physiological grounds.] The tensor palati is said to be 
supplied from the inferior maxillary nerve through its internal pterygoid branch and the 
otic ganglion ; and the tensor tympani is said to be supplied in the same way (Qnain). 
This also is stated, of course, on physiological grounds. The stylo-pharyngeus and the 
middle constrictor (the latter in part) are still said to be supplied by the glosso- 
pharyngeal. 

Both pneumograstic and facial nerves appear to give off branches to the tongue. 
The lingual branch of the pneumograstic (Lushka) is a slender filament of the pharyngeal 
plexus, derived, in all probability, from the spinal accessory and the glosso- pharyngeal ; it is 
said to reach the tongue by joining with the hypoglossal nerve as it winds round the 
occipital artery. The lingual branch of the facial is said to leave the trunk of that nerve 
near the stylo-mastoid foramen, and to cross the outer surface of the stylo-pharyngeus and 
the superior constrictor, joining with the glosso-pharyngeal, and then to reach the base of 
the tongue by passing between the tonsil and the anterior pillar of the fauces ; it is said to 
supply the stylo-glossus and the stylo-pharyngeus, and, along with the glosso-pharyngeal, 
the papillse of the mucous membrane. (Testut.) 



The Beourrent Laryngeal Nerves. 

The left recurrent laryngeal nerve embraces the arch of the aorta on the left side 
of the ductus arteriosus. This relation is significapt, Correctly speaking, and t^a 
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difltinctlj seen in the embryo, the left recurrent laryngeal embraces, not the arch of the 
aorta at all, bat the dnctos arteriot us, at first horizontal in direction and tabjacent (candal) 
the aorta. Its coming to embrace the arch of the aorta is dne to the lengthening out 
of the latter vevel, by which the dnct is palled upwards distally, and so comes to 
assame a vertical direction, and thus to lie on the side (the right side) of the recurrent 
laryngeal nerre, while it is the aorta that gets to lie above the nerve. 

The final arrangement on the right $ide^ where the recurrent laryngeal nerve 
embraces the first portion of the subclavian artery, is reached by a similar retrogressive 
change, but pushed somewhat further. The first right aortic arch, which corresponds 
embryologically to the ductus arteriosus, disappears entirely, and the nerve thus gets 
to hitch round the arsh above, or second aortic arch, or first part of the subclavian 
artery. 

Why the nerves are recurrent at all, and hitch round (or are drawn down by) 
corresponding vessels on the two sides of the neck, is as follows : Thorax and neck were 
undifferentiated, and the neck absent, or extremely short, in the early stages of 
embryonic life ; and the nerves, when first formed, went straight to the larynx, passing 
below, or internally to, the large vessels referred to. Later on the lengthening out of the 
neck occurred, and the heart dragged down the large vessels into the now differentiating 
thorax ; and the vessels dragged down the nerves, \Hiieh thus came to hitch round them. 



Faoial Nerva 

The portio intermedia of Wriiberg has its deep origin in the upper part of the 
glosBO-pharyngeal nucleus, and often communicates at its emergence with both the auditory 
and the facial. It is closely connected with the genicu late ganglion, and probably sends 
some filaments also in the course of the largo petrosal ; but it seems to run mainly 
in the course of the chorda tympani. 

The chorda tympani, in addition to the above source of origin, receives a 
communicating branch from the otic ganglion, as above stated, before it joins the gustatory. 
Then, running in the course of the latter nerve, it shares its distribution to the sub- 
maxillary and sublingual glands, and to the papillaa of the mucous membrane of the 
anterior two-thirds of the tongue. The facial nerve sends also other branches to the 
. tongue ("See page 228h). 



Jaoobson's and the Petrosal Nerves. 

The nomenclature of the petrosal nerves has long called for revision ; and this 
is specially the case since the minute investigations of ELrause have somewhat disturbed 
the harmonious and parallel description of these nerves as formerly given. 

As the old description went, - as given by Continental anatomists (Sappey, 
Testut, & others), the facial nerve gives off the large superficial petrosal nerve 8 (Fig. 449<) 
(going to Meckel's ganglion), and the small tuperjicial petrosal nerve, 15 (going to the 
otic ganglion); and Jacobson's branch of the glosso-pharyngeal gives off the large deep 
petrosal nerve joining the large superficial petrosal nerve (and going with it to Meckel's 
ganglion), and the small deep petrosal nerve joining the small superficial petrosal nerve 



(mod going with it to the otic gangKon). Mitten now stand thna : WUle, on tbe one hand. 
the LARoa rsTBnsAL i«EBrE(ihe compoiiDd nerve wbich goes to Meckel's i^ngl ion) is still 
kdmitlcd by &]!. as formErJj,tobe derived from the [wo sonrirea named, - namely, tlie large 
SDperliciKl petrosal branch of the futinl, and the Urge deep petrosnl branch of Ja«oh(Oii'a 
nerve (Qnain calls the lallar the laiafi deep polriisal narve*), - on the other hand, (be 
fiUjLi.i, FETKOBAL KEBVK, Bs it uwd to be colleil (the compound nerve which goes lo the 
otic pinelion), is nolonirer ponsidereii to hnfo a qnilc similar doubleorigin ; itia no longer 
considered to he formed from the twu sources formerly named. - namely, the small saper- 
Hcial petroeal branch of the facial, ami the small deep petroia.1 branch of JacohsoD's nerve. 
It wonld appear from KrauBe'a investigations that the portion of this small petrosal 
oervederived from the glowo-pharynjieal prapnn derate* larKely fit is shown to be some- 
what the larger in Hirsclifeld'e Rgure as given below) over the portion derived from the 
facial, and that this latter portion is indeed quite Inognlli cant. This former facial portion 
of the small petrosal nerve now becomes, therefore, a more "lilamoot of communication from 
the geniculate (!Hn|;tion " (Qusio) ; while the former imull deep petrosal branch of 
Jiirobso(i'« nerve becornpF ih' fmiil petrotil nen-c, or, ii» Qaaiii imUb it. iht "uninll 
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t. riitht lads] nervt in Intcmil i-iAiuiry iiiotiiK. a, flnl portioFi ol 
•aDiB u It turiu bMikwards in Uie uiui-duDC : D, Uio swuc ■• >l turns dawn wiuil in tne 
■bowD aidnitu budcvranliU its exit IreiDlho(t]'l»4nMtoid (nnuiKn, In orrler IMticuhould not nuuk the 
vigwotUw other itnicturH deeded. ) Z, portiD iDUmieJls of WiiHberi;, Juinln^ the unuili ol tbs fKinl In 
Ibe internal auditory meatiia. aud reachln^f the ^nli;ubt« gi^n^ilon, which lattar la aeen at the auturior 
angle ol Ike flnthand of Uielatiat aerVe ; 3; latK^aupprtldiU potrowl nervv gDlnit (o Heclnl'a gonitliau, 4 ( 
IJiii anialt nlpertlolai petronal BRiva (tolntr tO the u(4tj fmiglUni, Itl ; 7, XnuM't* auricular branch of iJia 
poemnc«utrio ; H, chorda lynipuni dlvidid (the dotted Hub should have beeii Jirolongw] scroaa (he facial 
ner^'C) ; 9, petrvua ganglion of the glooso-pharyngeal. or ^n^lion of Andenfa ; 10, Jocoliwjn'a nen'e 
11. It* Oliuniint to the rarolld plum, IS ; 13. large deep petmsal nerve Joining tlie large superllQlU 
petnsal, aodgointi with it to Meckel'e guiglioD ; H.auiall il«p pctroaal nerw jDiniiig Ihe iiuiJl luperfloial 
pclnsal nerve, IS, «nd goiutc uilb it lo the olio gaueUon, 18; 17. 18, IB, liranthci of dlBtribuUon of 
Jaoobson'mern; tolhctenoatr«rotuiiiU.fenennovill«, and Euslachian tube,— (Hir«-li(i;lil.) 

superficial petrosal " nerve. Thns (he facial nerve is now said to give off the anporficial 
petrosal nerve, or "external superfidal petrosal nerve" (Quain), going lo Meckel's 
ganglion, and a commnoicating branch to the small superficial petrosal ; and Jacobson's 
nerve Is said to give oS this small superficial petrosal ner^e (going to the otic ganglion), 
and the "small deep petrosal nerve"* (going to Meckel's ganglion). Evideatly the 
petrotal nervM require re -naming. 



. applle,! 
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In Sommering*8 classification the gloMO-pharyngeal nerve becomes the smaliest 
of the three nerves that leave the cranium through the jugular foramen. 



In regard to the apparent origins of this nerve and of the pnenmogastric and 
spinal accessory, Fig. 35dB will show that it would be strnctnrallj more correct to pat 
it simplj that the glosio-pharyngealf pneumogcutric, and accessory portion of the spinal 
acceoorj arise from the groove between the olivary and resti/orm bodies : from the olive 
upwards the lateral tract ceases to exist as a distinct element of the medulla. On 
similar lines one would put it that the facial and auditory nerves arise from the fossa 
which results from the widening out of the above-mentioned groove at the upper part of 
the medulla (fossette laterale du bnlbe, fossette sus-oliraire — Sappey), the facial nerve 
being here above and in front of the auditory. At its origin the facial nerve very 
frequently adheres to the lower border of the pons where the latter is passing into the 
middle peduncle of the cerebellum. 



The bulbar or accessory portion of the spinal accessory nerve appears merely to run 
on the surface of the ganglion of the root of the pnenmogastric, and then to be distributed 
along with the pharyngeal & superior laryngeal branches of the nerve. The motor 
filaments which do not leave the pnenmogastric as above cleave to the trunk for a short 
distance, but eventually leave it in the recurrent laryngeal nerve, and probably also in 
the cardiac nerves as well (inhibitory Jibres), 
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EXPLANATION OF WGUEES NOT FULLY EXPLAINED 

IN THE TEXT. 

FlO. 864.->DUORAM OP TIIB ROOTS AMD OOMMUKICATIKO BBAXCHKS OP TBX PNEl'MOOAfiTRIC AND 

XEioBBouaiMo NBRvas. (Uinchfeld.) 

(1) Facial nerve; (2) irloMO-pharynireal nerve, with the petrosal ganglion; 2, connection of the 
digastric branch of the facial nerve with the glosso-pharyngeal nen-e ; (3) pneumoflrastric nerve, with 
its two ganglia ; (4) spinal accessory nerve ; (5) hypoirlossal nerve ; (6) superior cervical g^anglion 
of sympathetic ; 7, 7, loop of union between the first two cervical nerves ; 8, carotid branch of sympathetic ; 
(9) nerve of Jacobson (tympanic), given off from the petrosal ganglion ; 10, its carotico-tympanic 
filaments ; 11, twig to Eustachian tube ; 12, twig to fenestra ovalis ; 18, twig to fenestra rotunda ; (14) 
small superficial petrosal nerve; (16) large superficial petrosal nerve; (16) otic ganglion; 17, 
auricular branch of pneumogastrlo ; 18, connection of spinal accessory with pneumogastric ; 19, union of 
hypoglossal with first cervical nerve ; 20, tmion between the stcmo-mastoid branch of the spinal accessory 
and that of the second cervical nerve ; 21, pharyngeal plexus ; 22, superior laryngeal nerve ; 28, external 
laryngeal ; 24, middle cervical ganglion of sympathetic. 

Fl08. 866 & 404.— OBIOIK8 OP TBR (^TH, IOTO, llTU, & ISlH NBRVXB : NBRVIB SUPPLYING TUK TOKOUK. 

(Hirschfeld.) 

1, medulla oblongata ; (2* 8i 4* 6) s^osso-pharyngeal, pneumogastric, superior laryngeal, and 
spinal accessory nerves ; 6, 7, 8, 0, the four first cervical nerves, the sooond showing the ganglion on 
posterior root ; (10) lingual or gustatory nerve ; 11 to 22, htpoqijOSSal nkrvb : - 11, its origin from 
the front of the medulla : the nerve is seen passing between the spinal accessory and the pneumogastric, 
crossing the latter, and Joining with the two first cervical nerves, 12, 18 ; 14, 15, descendens hj-poglossi and 
communicans cervicis ; 16, nerve to thyro-hyoid ; 17, 18, 19, 20, branches to muscles of tongue ; 21, 22, 
anastomoses with lingual. A, B, 0, D, £, vertebral, external carotid, lingual, temporal, and internal 
maxillary arteries ; a, condyle of ocdpital bone pierced by hypoglossiU nerve ; &, section of atlas ; e, 
styloid process ; <f, e, /, ^, «, stylo-, hyo-, and genio-b3'o-glo88i, and stylo-pharyngeus muscles ; A, t, external 
and internal pterygoid muscles. 



Fios. 874 and 406.— distribution of tuk lingual, htpoglossal, and hpinal accbwory nervks. 

(Hirschfeld.) 

1, lingual nerve ; (2) pneumogastric nerve ; 8, superior laryngeal (represented too large) ; 4, 
external laryngeal branch ; (5) spinal accessory ; 6, second cervical ; 7, third ; 8, fourth ; 9, origin of 
phrenic nerve ; 10, nerve to subclavius ; 11, external anterior thoracic nerve ; (12) hypoglossal nerve ; 
20, its branch to the th3'ro-hyoid muscle ; (13) descending cervical nerve ; 15, 16, 17, 18, 19, branches 
from the ansa hypoglossi to the stenio-hyoid, stemo-thyroid, and omo-hyoid muscles ; 21, communicating 
twigs from the hypoglossal to the lingual nerve ; 22, terminal branches of the hypoglossal nerve. 

% 
Fios. 380 and 887.— superficial distribution op thb factal, trigeminal, and other nerybs of the head. 

(Sappey, Hirschfeld.) 

(1) Trunk of the facial nerve after its exit from the stylo-mastoid foramen ; 2, posterior auricular 
branch ; 3, filament of the great auricular nerve uniting with the foregoing ; 4, occipital branch ; f , 
auricular branch ; 6, twig to the superior auricular muscle ; 7, nerve to the digastric ; 8, that to the stylo- 
hyoid muscle ; (9) temporo-facial division of the nerve ; 10, 11, temporal branches ; 12, malar ; 18, 14, 
infra-orbital; (16) cervico-facial division of the nerve; 16, mandibular, and above this the buccal 
branches ; 17, cervical branch ; (18) Auriculo-temporal, uniting with the facial, giving anterior auricular 
and parotid branches, and ascending to the temporal r^on ; 19, 20, supra-orbital ; 21, lachrymal ; 22. 
infra-trochlear ; 28, malar twig of the temporo-malar ; 24, superficial branch of the nasal ; 25, infra-orbital ; 
26, buccal, uniting with branches of the facial : 27, mental ; (28) great occipital ; (29) great auricu)ar ; 
30, 31) small occipital ; (32) superficial cervical. 
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Fia. 884.— THB OOMMUmCATIONl OP THE EIOHT FACIAL KBRVB WITU JAOOBBOM'S MUlViE AND MBCKKL'B AKD 

Ti» OTio OAMOLiA. (HinoMekL) 
(See |M«e 2S8J.) 



Fios. 381 and 888.— mobt facial nbiw im thb nrmifAL auditoet meatus, as sees peom above. 

(1) Pacial nenre in the internEl saditory meatus, resting upon the auditory nenre (6); (2) its 
Seoicnlate iTEnfUon, from which there pswes forwards the lar^e superficial petrosal nenre (8). A 
little beyond the ganglion the nerve is seen as it is turning badiwards, as shown in the next figure. 
b, cochlea ; e, semioircular canab ; d, upper part of the malleus A incus, with the chorda tympani (4) 
psssing between them inferiorly ; 6, Oasserian ganglion, with the three divisions of the fifth nerve ; e, tensor 
tympani muscle. 



nee. 882 and 888.~-EieaT pacul neeve in tiie aquedugtus PALLOPn, as seen pbom tue outbe side. 

(1, 1, 8, 4) Facial nenre in the first horiaontal part of its course, its second horisontal part 
turning backwards, its vertical deecending portion, and at its exit from the stylo>insstoid forsmen ; 
(6) geniculate ganglion ; (6) large superficial peteosal nenre, which is ssen to be Joined inferiorly 
by the large deep petrosal branch of Jaoobeon's nerve ; (7) Meckel's gangUoo ; (8) smaU superficial 
petrosal nenre, similarly Joined by the small deep pretiosal branch of Jacobson's nerve ; (9) chorda 
tympani, seen passing between the handle of the malleus and the long process of the incus ; 10, posterior 
auricular nerve, cut short ; 11, 12, branches to stylo-hyoid and posterior belly of digastric ; 18, twig to 
the glcSBO-pharyngeal ; (14) glosso-pharyngeal nenre. 



FlO. 417.— OASSEBIAN GANGLION, AND SUPERFICIAL NERVES OF THE ORBIT. (Bsppey, HirSOhfeld.) 

III., IV., VI., third, fourth, and eixUi nerves; Y., large or lensory root of the fifth nerve, leading to 
the Oasserian ganglion, 1 : a small portion of the motor root is seen projecting from beneath the sensory 
root ; (2) trunk of the ophthalmic nerve in the outer wall of the cavernous sinus. The fourth nerve is 
seen lying immediately to its inner side. (3) Lachrymal nenre ; (4) frontal nerve, with its supra-trochlear 
division, 7, and the external and internal branches of its supra-orbital divisions, 6 A G ; (8) nasal nerve, 
seen further on In the anterior ethmoidal foramen, and entering the slit by the crista gaUi to the noee ; 
9, its infra-trochlear branch. 

I., olfactory tract and bulb ; II., chiasnia of the optic nen'es. 

11., anterior deep temporal nerve, arising in common with the buccal nerve ; 12, a middle deep 
temporal nen'e ; 18, posterior deep temporal nerve ; 14, origin of the aurioulo-temporal nerve ; 16, laige 
superficial petrosal nerve. 



Fig. 424.— deep nerves of the orbtt. (Sappey.) 

(1) Third nenre, dividing into a small uperior branch, 2, which Is seen suppb'ing the levator 
palpebm superioris & superior rectus, and a larger inferior branch, which is seen to supply the internal 
A inferior recti, 4 & 5, and to be continued beneath the eyeball to the Inferior oblique. (IVom this latter 
there is seen given off the short or motor root of the lenticular ganglion, 7, which has been divided close 
to its origin.) (9) Sixth nenre, which is seen supplying the external recUis muscle ; 10, ciliary nerves, 
piercing the sclerotic round the optic nerve, and paning forwards between the sclerotic U the choroid. 



Fig. 426.— nervbs of tub orbit seen from tub outer side. (Sappey.) 

The external rectus has been divided and turned down, its posterior part showing the ramifications 
of the sixth nerve, 6, on ito inner surface. 1, optic nerve ; (2) trunk of the third nenre, its upper branch 
going to the levator palpcbr» superioris it superior rectus ; (4) Its long lower branch, ending in the 
Inferior oblique muscle. 

6, Oasserian ganglion ; 7, ophthalmic nerve, with its nasal branch, 8. 

9, ciliary or lenticular ganglion, witXk its three roots, - short or motor, 10, long or sensory, 11, and 
sympathetic, 12. 
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FlO. 414.— SirriRIOR maxillary XBRVK and MBCKRL'B OAXOLION prom TRR OrTRR 8tDR. 

(Sappey, Hinohfeld.) 

(1) Casserian gang^lion ; (3) superior maxUlRry nenre ; 16, terminal branches on the face, seen 
joining; with facial nerve, 16; (13» 14) superficial posterior dental branches; (4) orbital branch); 6, 
its malar twig, divided ; 7, its temporal twig, joined at t by a twig from the lachrymal nenre, 2 ; (8) Meckel's 
iran8:lion; (9) Vidian nerve ; (10) its motor root, or largre superficial petrosal nerve* derived from 
the facial nerve, 11 ; (12) its sympathetic root. 



Via, 445.— 8LTIRI0R maxillary mRTB AND MRCKSL'S OAKOLiON PROM THV OUTRR SlDK. 

(Sappey, Hirschfeld.) 

(1) Superior maxillary nerve ; (2) deep posterior dental nerve ; 3, superficial posterior dental 
nerve, divided ; (4) anterior dental nerve ; 6, superior dental plexus ; (6) Meckel's gan8:lion ; (7) 
Vidian nerve; 8, its motor root, or large superficial petrosal nerve ; 9, its sympathetic root. 

10, part of sixth nerve, receiving twigs from carotid plexus ; 11, superior cerrioal ganglion of the 
qrmpathetio ; 12, its ascending branch to the internal oarotid artery. 

(13) Facial nerve in aqueductus Fslloim. 

(14) Glosso-pharyngeal nerve ; 16, its tympanic branch, or Jaoobson's nerve ; 16, twig joining 
sympathetic on internal carotid arteiy ; 17, 18, 19, filaments to fenestra ovalis, and mucous membrane of 
Eustachian tube; SO, small deep petrosal nerve, joining small superficial petrosal beanoh of fadal 
divided, 21. 



FlO. 446.— MSCRIL'B GAKOLION 8BXN PROM TUB IKNBR BIDK, AKO NSRVB8 TO TUl KOBB. (Sappey, HirSChfeld.) 

(3) Meckel's granglion ; 4, its anterior or great palatine nerve, whose brawhes to the inferior 
turbinated bone are seen in 7 ; 6, and 6, small, and external palatine nen'es ;- 8, superior nasal nerve ; 
0, naso-pslatine nen-e, divided ; (10) Vidian nerve ; 11, its motor root, or large superfldal petrosal branch 
of facial ; 18, cavernous plexus. 



Fi0. 447.— THi one OANOLioN, BBBN PROM THB WKBR BiDB. (Sappey, Uirschfeld.) 

(8) Otic ganglion ; (9) small superficial petrosal nerve ; 11, twig connecting the ganglion with the 
auriculo- temporal nerve ; 12, twig from the sympathetic on the middle meningeal artery ; 10, branch to the 
tensor tympani muscle ; 13, nen'e to the internal pterygoid muscle ; 14, nerve to the tensor palati. 

(1) Small or motor root of fifth nerve, passing down on inner side of Oasserian ganglion to join 
with the inferior maxillary nerve ; (2) inferior dental nerve, giving off its mylo-hyoid branch (3), which 
is seen further down emerging from beneath the internal pterygoid muscle ; (4) lingual nerve, with the 
chorda tympani (6) ; 6, descending portion of the facial nerve in the aqueductus Fallopii ; (7) auriculo- 
temporal nerve, endoeing the middle meningeal artery between its two roots. 

A portion of the facial nerve has been removed so as to open up the aqueductus Fallopii, and to 
show the membrani tympani with the incus 8t the stapes. 



FlO. 448.— TUB one GAXOLION FROM niB OFTBR SIDR ; niB DBBPBR NBRVK8 OP THB HBAD AND NBCK, AND 
MORR PARnCULARLT THR DRRP OONiniCnONB OP MRORRL'B AND THR OnC OANGLTA WITH THR PRTROSAb 
AKD JACOBSOR'S NRRVRB. (HifBChfeld.) 

(See Fig. 898, on page 187a, for earlier dissection of the same '* part.") 

(1) Ophthalmic nerve, divided at its origin from the Oasserian g^anglion. Its lachrymal branch is 
also divided, and the contents of the orbit are removed, to give a better view of its nasal branch and the 
inf ra-trochlear offset of the latter ; 
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(2) Sap«rior nuudUaiy nerve, fimllarly divided at its origin and cut short anteriorly ; 7 & 8, its deep 
posterior and its anterior dental branches, Joining in a plexus in the outer wall of the antrum of Highmore, 
from which the teeth of the upper jaw are supplied ; (3) Meckel's ganglion, with the Vidian nenre fully 
exposed in the Vidian canal, the latter nerve showing both its connection with the carotid plexus and 
with the large superficial and large deep petrosal branches of the facial and glosso-pharyngeal (Jacobson's 
aerveX (See also Fig. 440i.) 

(9) Otic ganglion exi)o«ed from without by the removal of the upper part of the inferior maxillary 
nerve. There are seen reaching the posterior aspect of the ganglion the conjoined small superficial petrosal 
nerve of the facial, and the small deep petrosal of the gloeso-pharyngeal (Jacobeon's nerve.) (See also 
FSg. 4491.) The communication of the ganglion with the chorda tympani is shown. 

(20) Glosso-pharyngeal nenre and its petrous ganglion or ganglion of Andersh, with Jacobeon's 
nenre traced up to the tympanum, the latter, showing its branches of distribution to the fenestra, 
rotunda, A ovalis, and its branches of communication with the carotid plexus and with the large 
superficial petrosal and snuill superficial petrosal branches of the facial. (See page 228h and figure above 
referred to. 

(10) Lingual or gustatory nenre, receiving the chorda tympani, 11, which has been divided 
superiorly in the removal at the outer wall of the tjrmpanum ; 13; its aaastomolis with the hypoglossal ; (1 2) 
flubmaxillary jr>^gUon, with its communications and branches of distribution ; 14, sublingual ganglion 
sometimes present ; (16) inferior dental nenre, giving off the nerve to the mylo-hyoid ; 18 A 19, mental 
and incisor branches of the inferior dental, the former cut short. 

(22) Hypoglossal nerve. 

e, inner wall of the tympanum, showing the fenestra, rotunda, A ovalis ; /*, mylo-hyoid muscle 
detached from the mylo-hyoid ridge of the lower Jaw. 



F*IO. 399.--THIS SUBMAXILLARY TRUNOLR. (EUis.) 

1, 2, gustatory nen'e with the submaxillary ganglion ; 8, Wharton's duct ; 4, 6, 7, glosM- 
pharyngeal, hypoglossal, and superior laryngeal nerves. A, B, C, D, F, U, J, genio-hyo-glossus, genio- 
hyoid, hyo-glossus, stylo-glossus, posterior belly of digastric. The figure shows the common, internal, 
and external carotid arteries, with the superior thyroid, lingual, facial, and occipital branches of the 
latter, and the internal jugular vein. 



228o 



SUMMARY OF PRACTICAL POINTS. 



HEAD AND NECK. 



Th6 Scalp* — Firmly connected to the tendon of the oocipito- 
frontalis, and moves with it. A scalp wound will generally divide the 
tendon. 



Tendon of the OccipitO-Prontalis.— But loosely connected to 
the pericranium. Between the two is a stratum of loose cellular tissue, 
which readily becomes the seat of diffuse inflammatory infiltration and 
sloughing. 



Arteries of the Scalpt — Frontal^ emerging from the superior 
internal angle of the orbit. Supra-orbital^ emerging from supra-orbital notch 
or foramen at junction of inner and middle thirds of supra-orbital arch. 
Temporal^ running between condyle of lower jaw and external auditory 
meatus, and then crossing the posterior root of the zygoma; divides into 
anterior and posterior branches. Posterior auricular^ over front part of 
mastoid process. Occipital^ about midway between mastoid process and 
external occipital protuberance. All these arteries are subcutaneous.* 



* One is well repaid for a perusal of Mr. Treves's excellent chapter on the Scalp. See Treves't 
** Applied Anatomy." 
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External Oooipital Protuberance.— Always perceptible to the 

finger. Corresponds to the torcular Herophili. Oives attachment to the 
ligamentum nuchsB. From either side of it spring the superior curved lines 
of the occipital bone, which give attachment to the trapesdus, stemo-mastoid, 
and occipito-frontalis. The inferior curved lines are out of reach of the 
finger. 



Frontal Sinuses* — ^o not exist in childhood. They are formed, 
as age advances, by the separation of the two tables of the skull. The absence 
of the usual external prominence does not necessarily indicate the absence 
of the sinuses, which may be formed by the retrocession of the inner table 
of the skull. Neither does a prominent bump necessarily imply a large 
sinus. The same remark applies to the mastoid cells. 



External Auditory Canal. — Buns forwards and inwards, with a 
slight concavity downwards, and is an inch and a quarter long in the adult. 
To straighten the canal for inspection the auricle should be drawn upwards 
and backwards. The membrana tympani is oblique downwards and inwards. 
It is slightly concave, and the handle of the malleolus can be seen adhering 
to itfl upper half. 



Branohes of the Fifth Nerve and Corresponding Vessels. 

— The supra-orbital nerve and artery emerge from the orbit through the 
supra-orbital notch or foramen at junction of inner and middle thirds of 
supra-orbital arch. The infra-orbital and mental foramina, with the corre- 
sponding vessels and nerves, are in a line drawn from this point to the 
interval between the bicuspid teeth of the lower jaw. The aurictUo-temporal 
nerve emerges from under cover of the parotid gland behind the temporal 
artery, and accompanies the two branches of the latter. 



Condyle of the Lower Jaw. — Can be felt, when the mouth is 
opened and shut, to glide forwards and backwards upon the eminentia 
articularis, in front of the external auditory meatus. 
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HamUS of the Jaw* — Incisions made over this should be horizontal 
in direction, so that they may avoid both Steno's duct and the facial nerve. 
Stents duct runs along a line from the lower part of the concha to a 
point midway between the free margin of the lip and the ala of the nose. 
The trunk of the facial nerve passes downwards and forwards from the 
point where the anterior border of the mastoid process meets the ear. 



Facial Artory. — Crosses the lower jaw in front of the masse ter, 
where it can be felt and compressed. It passes upwards and forwards to 
near the angle of the mouth, where it lies close to the mucous membrane, 
and can be felt and compressed from within. Its coronary branches also 
lie near to the mucous membrane. The artery then ascends along the side 
of the nose to a little to the inner side of the tendo oculi, where it joins 
with the nasal branch of the ophthalmic. 



Punota Laohr]rillP'li&* — ^^^ lower one is slightly the larger, and 
the more external. The lower lachrymal canal runs first downwards and 
then inwards, forming an angle, which the surgeon obliterates, before 
introducing Weber's knife, by drawing the lower lid outwards. 



Tendo Oouli. — Crosses the lachrymal sac a little above its middle. 
It is easily seen when made tense by drawing the lower lid outwards. A 
puncture just below it would enter the lower part of the lachrymal sac. 



Nasal Duot. — Buns downwards, backwards, and outwards. It is from 
half to three-quarters of an inch in length, and ends in the inferior meatus 
of the nose. Its inferior aperture is sometimes on the roof of the meatus, 
when it is large and round, and sometimes on the outer wall of the meatus, 
when it is smaller and slit-like. 



The Skin of the Nose. — is firmly connected to the cartilages ; 
hence the acute pain felt in erysipelas and small boils on the nose. 
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The Nostril, or Anterior Aperture of the Nose.— is on a lower 

level than the floor of the nasal fossa. When raised, it allows of the 
inspection of the lower part of the nasal cavity, including the inferior 
turbinated bone. 



Septum Nasi. — is generally deviated a little to one side or other, 
narrowing the nasal fossa of that side. 



Coronary Arteries. — Surround the buccal aperture lying close to the 
mucous membrane, and can be compressed from within the mouth. The 
hare-lip pins are passed deeply in the operation for hare-lip. 



Steno'S Duct. — Buns along a line drawn from the lower part- of 
the concha to a point midway between the free margin of the lip and the ala 
of the nose, and opens on the summit of a small papilla opposite the second 
molar tooth of the upper jaw. 



The TongfUe.— is rou^h over the anterior two-thirds of its dorsum, 
and smooth posteriorly. On its under surface, in front of the frenum, it 
presents a narrow median furrow. On either side of this are the ranine 
veins ; these indicate the position of the corresponding arteries. The middle 
line of the tongue is but slightly vascular. 



The Sublingual Glands. — stand out on the floor of the mouth 
on either side of the frenum. On their inner side we find the sublingual 
artery, which is endangered when the frenum is too freely divided. 



Tendons of the &eni0-Hy0-&l0SSi.— May be felt in the middle 
line of the floor of the mouth, just behind the jaw-bone. Their division 
allows the tongue to be drawn very freely out of the mouth, as may be 
necessary in the removal of a cancer of the organ. 
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Stemo-Hastoid MuSOlO. — stands out in bold relief when the face 
is turned towards the opposite side. "When undissected, it curves forwards 
as far as the angle of the jaw, and covers nearly the whole of the common, 
external, and internal carotid arteries. It is crossed by the external jugular 
vein, which passes down from the angle of the jaw to near the middle of the 
clavicle. The anterior juguM* vein lies some way in front of its anterior 
border. 



GomilLOll Carotid Artery, — Extends from behind the sterno- 
clavicular articulation to the upper border of the thyroid cartilage, running 
along a line drawn from the articulation to a point midway between the angle 
of the jaw to the mastoid process. It is deep at its origin, and relatively 
superficial at its termination. The internal jugular vein lies on its outer 
side ; the pneumo-gastric nerve lies between and behind the two vessels ; the 
cord of the sympathetic lies behind the sheath of the artery ; the descendeus 
hypoglossi crosses the sheath anteriorly. The artery can best be compressed 
against the prominent anterior tubercle of the transverse process of the sixth 
cervical vertebra, called the carotid tubercle, or tubercle of Chassaignac. The 
artery is crossed at about the level of the cricoid cartilage by the anterior 
belly of the omo-hyoid muscle. 



The Stylo-Hyoid and Posterior Belly of the Digastrio.— 

Eun obliquely downwards and forwards from the mastoid process to the 
hyoid bone. Beneath them passes the whole of the neuro-vascular bundle of 
the upper part of the neck 

The hypoglossal nerve runs along their lower edge, and marks the point 
where the external carotid artery is usually tied. 

Above and in front of these muscles lies the superficial portion of the 
submaxillary gland. 

Beneath the submaxillary gland, in the angle between the two bellies of 
the digastric, is the anterior part of the hypoglossal nerve, just before it 
disappears beneath the mylo-hyoid. The nerve and the two bellies of the 
muscle bound a small triangular space (lingual triangle), of which the floor 
is formed by the hyo-glossus. The lingual artery crosses this space beneath 
the hyo-glossus muscle. 
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The facial artery grooves the upper and back part of the submaxillary 
gland, and then crosses the lower jaw in front of the masseter. 

Between the sternal and clavicular heads of the sterno-mastoid lie the 
common carotid artery internally, and the internal jugular vein externally. 
The vein, at this level, is clearly external to the artery on the right side of 
the neck, while, on the left side, it approaches and sometimes crosses it. 
Between and behind the two vessels is the pneumo-gastric nerve. The 
phrenic nerve lies external to the vein, in front of the scalenus anticus. 

Between the two sterno-mastoids, at the lower part of the neck, is the 
" fonticulus gutturis," which rises and sinks in distressed breathing. 

The sterno-clavicular articulation marks the commencement of the 
innominate vein, and, on the right side, the division of the innominate 
artery. 

The Supra-Glavioular Fossa.— is ci*os8ed at its lower and inner 
part by the posterior belly of the omo-hyoid. Below, and then externally 
to this, it is crossed more or less horizontally, and at a somewhat variable 
level, by the supra-scapular and transversalis colli vessels ; so that, in the 
ligature of the subclavian artery, the knife should be used with much care 
after the platysma and deep fascia have been divided. 



The Triangle formed by the Scaleni Muscles corresponds 

pretty nearly to the outer border of the sterno-mastoid. Its base is 
formed by the first rib. Upon this rests the subclavian artery, which can 
here be controlled by pressure downwards and inwards upon the bone. 
Above the artery are the cords of the brachial plexus. The subclavian 
vein lies below and in front of the artery, in front of the scalenus anticus. 



The Lung. — Hises half an inch or an inch above the clavicle, and 
its apex can be examined by auscultation and percussion through the soft 
parts of the supra-clavicular fossa. 



{See practical questions at end of hook,) 
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THE LARYNX 



[THE LARYNX— 1st Tablet. 

CARTIIjAOES *— Nine; three single, three pairs: - 

THYROID — The largest. ConBists of two quadrilateral plates or ala joined in front at an 

acute angle, the highest & most prominent part of whioh angle is termed the 

Outer Surface -Presents on either side the pomum Adami, ^ Presents: 

0^//(7«^ ZjW - For stemo-thyroid & thyro-hyoid ; passes obliqnely downwards it for. 

wards from tubercle near root of superior coruu. The surface behind 

gives attachment to inferior constrictor. 
Inner Surface *- Corered by mucous membrane externally & above. Presents in 

middle line the 

Receding Angle - To whioh are attached the true & the false vocal cords, the thyro- 

arytSDnoidei & -epiglottidei muscles, and the thyro-epiglottio ligament 

& apex of the epiglottis. 
Upper Border - Deeply notched opposite pomum Ad ami, rounded & prominent on 

either side of notch, concave laterally ; gives attach, to thyro>byoid mombr. 
Lower Border - Shorter, straighter, connected to cricoid cartilage by crico-thyroid 

membrane & muscle. 
Posterior Border - Thick & rounded; gives attachment to stylo- & palato-pharyngei, 

and is prolonged upwards & downwards respectively into the 
Superior Comu - Long, narrow; points upwards, backwards & inwards, and gives 

attachment to lateral thyro-hyoid ligament. 

Inferior Cornu - Shorter & thicker; points downwards forwards & inwards, and 

presents internally a small facet (or articulation with cricoid cartilage. 

CRICOID — Annular in shape, broad behind, narrow in front; thicker & stronger, bat 

smaller than foregoing. Presents: 
Outer Surface - Gives attachment in front it at sides to crico-thyroideus & inferior ooc 

stricter; and then presents on either side from before backwards: 
Tubacle- Surmounted by an articular facet, for articulation with lesser cornua of thy* 
Broad Rottgh Depression - For attachment of crico-ary twnoideus posticus ; ^"^^ cartilage; 
Aledian Vertical JRidi^e - For attachment of longitudinal fibres of oesophagus. 
Inner Surface - Smooth, lined with mucous membrane of larynx. 

Upper Border - inclined downwards & forwards. Gives attachment in front & at sides 

to crico-thyroid membrane & crico-arytasnoideus lateralis, and presents at 
its posterior & highest part, on either side of a slight median notch, two 

small oval facets for articulation with arytasnoid cartilages. 
Lower Border - Horizontal; connected to first cartilaginous ring of trachea by fibrous 

membrane of that canal. 
ARYTiBNOID — Two^ small, pyramidal. Best upon posterior & highest part of upper bor. 

der of cricoid cartilage, and present: 
Anterior Sur&ce " Convex, rough ; gives attachment to false vocal cord & upper fasci- 
Posterior Surface -Excavated for attach.of arytflenoideus. ^^^^^ of thyro-arytaenoideus. 
Internal SurfiElce -The narrowest, flattened, covered with mucous membrane. 

Base - Broad. Presents a smooth concave facet for articulation with cricoid cartilage, 

and three angles, of which angles two are prominent & important, viz., 
Atitero-Inttrnal Angle "IaOuq & pointed; gives attachment to true vocal cord A to 

lower fasciculus of thy rotary tasnoideas. 

Poslero-£x/. Angle - Short & rounded; gives attach, to thecrico-urytaiuoidei lateralis & 

Apex - Pointed, curved backwards A inwards ; articulates on either side with the posticus. 

CORNICULA LARYNGIS or CARTILAGES of SANTORINI — Two small 

conical nodules of yellow elastic cartilage sometimes joined to apices of arytaonoid 

cartilages, which apices they prolong backwards & inwards. 

CUNEIFORM CARTILAGES or CARTILAGES of WRISBERG — Two small rods 

of yellow elastic cartilage directed upwards & outwards in free border of arytseno- 
epiglottidean folds a little in front of arytSQnoid cartilages; their anterior ex* 

tremity is slightly enlarged. 

2*pjQ£^OTTlS — Median lamella of yellow elastic cartilage in the form of a leaf with the 

stalk below, and the lamina or expanded part above. Presents; 
Apex - Long & narrow ; attached by tbyro-opiglottic ligament to upper part of reoediog 
Base - Broad, rounded, free. »°i>'»e of thyroid oartUage. 

Anterior Surface - ^^^^ ^^ ^^ upper part, where it curves forwards towards base of 
tongue, to whioh it is connected by the three glosso-epiglottio folds ; ad« 
hereot below, where it is attached by hyo-epiglottio ligament to upper bor- 
der of hyoid bono. 
Posterior Surface - Free, smooth, conoave from side to side, convex from above down- 
wards. Covers superior aperture of larynx during second act of deglutition, 
and is studded with numerouc^ amoW ^Sx^^ot \>W T^^^^tlou of mncooo glamds. 
Lateral Mar<!ins -Convex, directed \>ac;Vv«weL*\ ^:ouIi^Q^«l^^^^wl^»Tl^\^^^'t>CA*{^y^V^ 
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[■HE LABYNX-2nd Tablet. 



LIGAMENTS— Are, 



EXTRINSIC — Three; oonneofc larynx to hyotd bone. - They arei 

Thyro-Hyoid Membrane - Broad fibro*e1a8tio membrane (Vom 
Uf^per border of thyroid cartilage to 

Upper border of hyoid bofte, being separated from posterior tnrfoce or hyoid 
bone by a little loose cellalar tisane in whioh a bursa is nsnally foand. 
It is thickest towards middle and perforated laterally by superior laryn* 
geal Tessels & nerves. Behind it are the epiglottis & the mncons mem- 
brane of the base of the tongne, with a considerable amount of adipose 

tissae & some macooB glands. 

Lateral Thyro-Hyoid Ligaments - Roanded fibro-elastio cords from 
Superior comua of thyroid cartilage to 

Extremities of greater comua of hyoid botte. - These ligaments often contain a 

small oartilaginons nodnle, the cartilago triHcea* 

INTRINSIC — Connect cartilages of larynx as follows: On the one hand the cricoid 

to the thyroid & arytenoid, on the other the epiglottis to the thyroid. - 

They are t 

Crico-Thyroid Membrane - fellow elastic lamina divided intot 
Centbal Portion - Thick, triangular, broadest below; connects 
Contiguous margins of cricoid 6f* thyroid. 

Lateral Portions -Thinner; extend from 

Upper border of cricoid cartilage as far back as cricO'thyroid arthrodia to 
Laiuer border of inferior or true vocal cord ^ uniting firmly with the latter, 
especially in front. -The central portion is concealed by crico-thyroid 
muscles, except in mesial line, and is crossed by cricc-thyroid branches 
of superior thyroid arteries; the lateral portions are covered by the thyro* 
& lateral crico-arytsonoid muscles, and are lined internally by muooua 

membrane of larynx. 

Crico-Thyroid Capsules * Thin, strongest behind ; enclose the arthrodial 
articulations be,twcen cricoid & inferior cornua of thyroid, and are 

lined internally with synovial membrane. 

Posterior Crico-Aryteenoid Ligament - Short but strong band firom 

Back of cricoid cartilage to 
Back of base of arytcenoid. 

Crico-Aryteenoid Capsules - Thin; surround the arthrodial artioalationa 
between upper border of cricoid cartilage & bases of the arytnnoid, 

and are lined internally with synovial membrane. 
Thyro-ISpiglottic Ligament - Long & slender band connecting 
Apex of epiglottis to 
Upper part of receding angle of thyroid, 

Hyo-Epiglottic Ligament - Somewhat indistinct; extends amidst a oon« 

siderable amount of adipoae tissae ftoxa 

Anterior surface of epiglottis to 
Upper border of hyoid bone. 

To the foregoing ligaments must be added the superior ft inferior 
thyro.arytnnoid described with the vocal cords, and the somewhat 
indistinct ilbro-cartilagincus capsules frequently found between the 

arytsDnoid cartilages & the cornioula laryngia 
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?HB LABYNX— 3rd Tablet. 



MUSCLES of the GLOTTIS — Are fonr on each side, and one in the middle line. 

CriCO-Thyroideus - Front & sides of cricoid cartilage. 

Lower border & inferior comn of thjrroid cartilage. - S. by snperior laryn- 
geal nerve. 

7i//s the thyroid cartilage forwards^ and thus elongates <Sr* tenses the vocal cords. 

Thyro-ArytsenoideUS - Lower part of receding angle of thyroid cartilage, & posterior 
snrface of crico-thyroid membrane. 

By two fascicnii into anterior snrfaoe of arytsenoid cartilage, and into 
anterior or internal an^le of its base. - 8. by recurrent laryngeal nerve. 

Draivs the arytenoid cartilage forwards, and thus shortens and relaxes the vocal 
cords ; it also assists in compressing the sacculus latyngis. The former action is that 
of its lower & stronger fasoionms, which lies parallel with, & on the outer side 
of, the inferior or trne vocal cord; the latter action is that of its upper & thinner 
fasciculus, which lies on the outer side of the sacculus laryngis. 

CricO-AryteenoideUS Lateralis - Side of njiper border of cricoid oartilag«$. 

External or posterior angle of base of arytaenoid cartilage. - S. by recur- 
rent laryngeal nerve. 

The two muscles rotate the arytienoid cartilages so as to bring together theif 
anterior or internal angles &* the trne vocal cords which are attached to themy and 
thus constrict the glottis. 

Crico-Aryteenoideus Posticus - Broad depression on side of posterior surface of 
cricoid cartilage. 

External or posterior angle of base of arytopuoid cartilage. - S. by recur- 
rent laryngeal nerve. 

The two muscles rotate the arytanoid cartilages so as to separate their anterior or 
infernal ang.'cs &> the true vocal cords which are attached to them, and thus dilate the 
glottis. 

AryteenoideuS - Posterior surface & outer border of both arytienoid cartilages, pre- 
senting superficial oblique & deep transverse fibres. - S. by both the superior & 
the inferior or recurrent laryngeal nerves. 

The two muscles bring together the two aryta:noid cartilages, and thus constrict the 
glottis, especially in its posterior part. 

MUSCLES of the EPIGLOTTIS rAs given in Gray) — Are three in number. 

Thyro-Epiglottideus or Depressor Epiglottidis - Inner surface of the thyroid 

cartilage externally to origin of thyro-ary taenoid. 

Margin of epiglottis & ary tsBno.epiglottidean fold. 

Depresses the epiglottis, and assists in compi-essing the sacculus laryngis. 

Aryteeno-Epiglottideus Inferior or Compressor Sacculi Laryngis - Ary. 

tSBnoid cartilage just above false vocal cord. 
Margin of epiglottis. 
Depresses the epiglottis, and assists in compressing the sacculus laryngis. 

Arytaeno-EpiglottideUS Superior - Apex of arytaenoid cartilage. 

Arytssno-epiglottidean fold. 

Constricts the superior aperiure of the larynx during the second act of deglutition. - 
Tlie oblique fibres of the arytosiioideus are sometimes considered as belonging to 
the aryta*no-epigluttidei, which muscles would then deeussate in the middle 
line behind the liorizoutal fibres of the aryta;noideus, or aryUenoideus proper. 
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rHE LARYNX-4th Tablet. 



MUCOUS MEMBRANE 

Is stretchf^d, on entering the larynx, between the arytenoid cartilages A the epiglotiii 
forming the mytano-epizlottidean folds. These contain the thyro- k the arytaenc 
epiglottidean mnscles, the onneirorm cartilages A the cartilages of Wrisberg, and 
large amount of loose cellnlar tissue, the occasional infiltration of which tissn 
constitutes the so-called oedema of the glottis. 

It is thin, and of a pale rosy colour. It is porttcniarly thin A adherent over the epiglotiii 
and still more so over the true vocal cords, where it is transparent enough for th 
ligamentous fibres to be seen through its subivtance. 

Its epithelium is columnar ciliated below the superior vocal cords, and also, in front, a 
high as the middle of the epiglottis; above these points it loses its cilia, and grade 
ally assumes the squamous form. It is squamous over the true vocal cords. 

It is highly sensitive in the upper part of the larynx. 

MUCOUS OliANDS *- Simple tubular, and conglomerate; particularly abundant ovs 
the posterior surface of the epiglottis, in which situation they are received into nnm 
erous small pits in the substance of the cartilage; but they are found every wher 
beneath the mucous membrane, excepting over the trae vocal cords. The glands c 
the sacculus laryngis, from 60 to 70 in number, pour out their secretion upon the it 
ferior or true vocal cords which it is destined to lubricate. The so-called aryUenm 
glands are col leered into a somewhat large mass in the aryteeno-epiglottidean foldi 
in front of the arytsBnoid cartilages. 

VESSELS & NERVES — arteries. Are the laryngeal branches of the superior \ 
inferior thyroid. - Veins. Open into the superior, middle A inferior thyroid. - Ly* 
PHATics. Terminate in the deep cervical glands. - Nerves. Are the superior and tfa 
inferior or recurrent laryngeal branches of the pneumogastric, and filaments froi 
the sympathetic. The superior laryngeal nerve supplies the mucous membrane, th 
crico'thyroid muscle, A in part the arytsBnoid ; the inferior or recurrent laryngM 
nerve supplies in part the arytsenoid, and all the other muscles, excepting the criec 
thyroid. 
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EE LARYNX— 5th Tablet. 



INTERIOR of the LARYNX. 

Is dmded in two by the glottis or rim a glottidis. 

GLOTTIS or RIMA OLOTTIDIS — Antero-posterior opening comprised be- 
tween the inferior or true vooal cords in its anterior three«fonrths, and between 
the arytsBnoid cartilages in its posterior fourth. 

In tranquil breathing it is triangular with base backwards. It is lozenge^ 
shaped when fnlly dilated, as in violent inspirations. It is reduced to a narrow 
slit when sound is emitted ; the vocal cords then lying parellel to each other, 
and their degree of approximation & tension increasing with the height of the 
sound produced. 

In the adult male it is nearly an inch long, and may be dilated to nearly 
half an inch. In the female, and in the male before puberty, its dimensions are 

about one-third less. 

Inferior or True Vocal Cords - Extend from near middle of receding angle 
of thyroid cartilage below the false vocal cords to anterior or internal 
angle of the base of the aryt»noid cartilages. They consist of a strong 
band of yellow elastic fibrous tissue, the inferior thyro-arytanoid ligament^ 
which band is continuous inferiorly with the lateral portion of the crioo- 
thyroid membrane, is covered internally by a very thin A adherent layer 
of mucous membrane, and is strengthened externally by the thyro- 

aryteenoid muscle. 

FART ABOVE the GLOTTIS — is broad h, triangular, & presents for exami* 

nation : - 

Superior Aperture of the Larynx - Triangular, obliquely inclined downwards 

A backwards, and bounded in front by the epiglottis, A laterally by the 

arytsduo-epiglottidean folds. 

Superior or False Vocal Cords - Extend from near middle of receding angle of 
thyroid cartilage above the true vocal cords to the anterior surface of the 
aryteanoid cartilages; they consist of a fold of mucous membrane con« 
taining a thin band of yellow elastic fibrous tissue, the superior thyro^ 
arytenoid ligament^ from which a delicate expansion extends over the 
sacculus laryng^s. They bound superiorly the openings of the 

Ventricle of the Larynx - Deep oblong saccular depression comprised between 
the superior A inferior vocal cords, and corresponding externally to the 
thyro-arytodnoid muscle. It is continued superiorly & in front by a nar- 
row opening into the 

Sacculus Lakyngis or Laryngeal Pouch - A prolongation of the foregoing, 
which passes upwards & forwards between the superior vocal cord & 
the thyroid cartilage, and is covered externally by the thyro- 
epiglottideus & by the thin upper fasciculus of the thyro*aryt8Bnoid, 
and internally by the arytseno-epiglottideus inferior or compressor 
sacculi laryngis. The mucous lining of the pouch is supported by an 
expansion from the superior vocal cord, and presents the openings of 
from 60 to 70 mucous glands, whose secretion lubricates the inferior 

vocal curds. 

PART BELOW the GLOTTIS — is flattened from side to side above, circular 

below, continuous inferiorly with canal of trachea. 



\0TE3 ON THE NEWER MATTER. 



THK SMALLER MUSCLES OF THE LAHTKX.* 






Crie«-nriilt»«ldn 




■H ol >!■■ Ihjro-arjti'ii.ileleiB. ail 



■ Till' amalliir niuKlei i>[ lliu Ixryiix iiii]it>l>- perli&p« ttic xnwX tellinic Dl>j«ct- 
Ipi-son one i-oiilil wicrt us tii llie nuw-n-ilay temleiiciei Id Anatomy. 

Thf nid^rteii of th<> liirjnx ihar I'vi-rvlKxIv rnn freiOf tlip mme in iiumbrr unil, 



cricoid cArtLl^fe : thf 




(Shattock. Qiiain.) 

Lt ol rljiht b1> oI tliyrtiil (»rtil^[« ; er, front 
o( thp thyroid ie geen poaterioclj' : U.ar. 
'arytenoid (outer portion) )i«aing Ironi tbt thyroid In (root to tbt ■r>'tenoid 
behind ; th-af\ oth«n *rixlng^ from the crlcn-tli^'Toid nienibrone ; another oonvldenble muH of flhre* \it 
Been ari>iit£ from the «une parte, and paHinif at flret ob1u]ue1y and afterwudA nearly vertically upwards 
u the t^v^>-epl|[IotIiG muwlee, Oi.ep. ; M.nr.m. Hnall thyro-arytcnoid ; th.ar.m', a unall slip ol the 
Mtlie muscle pamng Into the false vocal cord; cr.or.'at, lnXerAl orico-arytenold ; tr.iir.fi, poeterior 
prleo-arytenoid ; r.ar.ip, rii;ht anteno-cpiglottlc iiinKle near Ita origin: t.ar.rp, left aryteno-epiilotUi- 



LIB iclandfl. 



11 : /, f' 



arytriin-fpiyloitidrvf, -t 
into the cartiLa^^eii of Si 



(0) independently, nnd (ft) in eonju 
an'tenoldeus belon relcrted lo, - the 
Ionnin(r the thyro-ayii-fpi'jlotUdeun. 



e of i<8 flbrea lieinR prolonKed beyond ihr 

r and outer walls of the saroiilus Inrjngis, 
clion with the oblique llhtea ol the thyro- 
■onjoined llhtrs whlnh rencli the eirfglottiB 



iipproxirontely, in si^e, ast those of the toll palate. In either apparatiia there are fotir 
Jiillncl lateral mueelef and one median - in all livp, different muscles. There are no 
more - no more thnt rank au'i file, stntlents nnil teachers, one and iill, ran dissect and see. 



TIh' thyro-ar>-t<fiioldeiiN \h said to i*onsir<t of two sujierpOM-Hl portioiiH, the thyro-ar>'t«"0><l^U8 
exti'muH, aiNl the th\ ronrvtenoideufl intcniuv. Koch portion coiitainM antero-iKMt<.'rior and ol)U(|iie flbrcH. 

Of the aiit<>n)-iMMterior fibres* of t)iv thyro-arytenoideuH inteniitH, aoiiic arise from the <rartilaKe 
of LiiHchka t>f)iitaiiie<l in the anterior i«rt of «he vocal foni, and are joinetl by other Hbreti arisin;; dire<'tl> 
from the vo<nil oonl, th«'jie two !*<»t« of flbre» fonn the afvintrali* wuttrli' of Ludwi;;. 

The oblique fibres of the thyro-arytcnoideus iniernntt |mi»4 npwanlH, out>%ar(U, and bac-kwardit 
l>etween the antero-iKwterior fibres ; lome of the»M' end in the \entrirle of the larynx, othen* end in the false 
vorul oonlN. 

Of the antero-iNMti'rior fibres of the outer |K>rtion nothing need U' said l>eyon<l what has already 
l>een stated. 

Of the obli(|ue fibn«* of the thyr4)-ar\ tenoideiis exteniiw— 

Iff I Some |)UMS uimanU and outwuivlH into the aryteno.e|>i);lotti<Ican fold: theM.> flbreH, 
Joining with thear>-tenOH'pi|{iottidean flbren of the arytenoidens obli(|Uus, form with 
it the t}i>n)-ary-epii(lottidens : 

[/i] Some win<l round the xai'CuluM laryn^is, an<l end in the false vocal cord ; and 

[r| Some, more nearly \ertieal than the rest, fonn the principal thyro-epi^lottideus mubcle, 
a imrt of whose flbrex Join with the fibres of the thyro-ary-Mpi^lottideus. 

Santorini de<<>rilH'd iliree tb\ro-ur>UMioid nniwlet an inferior one, a middle one, and a nuiienor 
one not alwa\H prer^ent the inferior and mi<iflle t h> ro-ury tenoid nniwles of Santorini <rorres|)ondini; 
muchly to the antero-|>OMterior uiid obli(|ue fibres of tht- nnisfle an al»ove detM-rilH'd. Tlie mi^Mirior thyro- 
ar>'tenoideus muHi-b' of Santorini in <levri)H'<l b> Somnneri n;r. and repreiM^nteil in Fi;;. IHM om the umall 
thyro-ar>'tenoideu>4, or th\ ni-ar\tem»i«leii«» minor (th. at: in.). It is iiiK<>rted into the l»ase of the arytenoid 
eartllai;e. There im also another small thy ro-ary tenoid muscle, (//<. ar. m.' \u the tlKure), which {lasMeK 
into the false vocal cord. The two other iM.>rtions of be muscle a>K)ve <te!»iril>e<l form the (?reat thyro- 
arytenoidewt muscle of SoennnerinK. 



With juHt that little nkill in liandliu); knife and forceps that every iniin should be abU^ to 
command (of \vhat use. otherwise, is a man in our profesDiou ?) it is easy -quite eabv - 
to make out for one8elf, without any help, the ihum'Icb referred to. 

But there are do more than five different muscles in either larynx, or soft palate, 
-or pharynx either, - that every medical iiiau or indeed, any medical man who is 
not a throat specialist -should be expected to be i)erK)nally familiar with. Except for 
Hilton's work, which was in the main read about, not individually repeated, the men 
of the two first decades referred to in *' Specialism in Medical Teaching and Examining '* 
- good dissectors they were almost to a man - roughly speaking, know of no others. 

Now-a-days, on the other hand, what are we witnessing under the influence of 
Specialism? In the larynx alone, there arc (lescribe<l, as al>ove, toim* jijtetn or umn 
mutcular n\i\a, which students are supiK)sed - not to dissect, certainly - but, in some 
way or other, to leurn about and give an account of. 

What follows? That men leurn **of, or al>out,** as Mr. Tealc well puts it - in 
plain English, "cram up," these twent// ** muscles," but. /<er contra^ fail very hirgely to even 
Me a single one of them. They fail very largely to know anything, in the true and pmctical 
senftt of knowing, of the five good big muscles which govern the pnxluction of the human 
voice, and also the five good big muscles, by means of which swallowing is jiossible 
without choking ; one might safely luld the five good big muscles by means of which 
one can swallow at all. Even the tongue, so often examined in our patients, are there 
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The superior aperture of the lar>'nx is 8uppofe<l to be closed during deglutition by the larynx 
being drawn up against the Imse of the tongue, the epiglottis being thereby -relatively to the larynx - 
preraed down as a U<1 upon the aperture. It has recently been concluded that this is really not tlie case : 
in some of the lower animals, the arytenoid cartilages appear to be drawn together and pressed against 
the epiglottis by the action of the arytenoid and thyro-ar>'tenoid muscles. 



not many of iis now-a-days, who know practically nothing, in the sense of having 
personally looked into the matter,* of what lies beneath the fur on the surface? 

What is the good, then, of high talk ahout professional progress ? TrogresM 
there is, no donht, and wonderful progress , hut not on the part of those who are in the 
main, and primarily, to apply it to the public good. These have, in many respects, 
distinctly loet ground - and lost ground through their being taught too much. There is 
scarcely a so-called discovery now-a-days, however crude, that is not on the first oppor- 
tunity to be hrought into the text-books, and then, as the idle phrase goes, "taught 
and examined in.'* 

But what does it all le^id to ? 

To cram. 

Is there not here the true explanation of our loss in public esteem and con- 
fidence, of which there are ever^-where so many signs? We are noticing ^'the lowering 
on a large scale,*' says the Lancet, of ** the public estimate of medical science and 
service.** 

Do not blame either students or practitioners. They are as good and true men 
as ever. It is the Specialism that is crushing the life out of them. 



^ ** yumberg leko diitgect dtpindlinff to a ininimvin ;" ** <IUfiection9 of the deeper parttf beUlinn 
made by the student ik/w."— Leading articles in Lanckt for Jan. 20th, 18SH, and Feb. eth, 18»7. 



THORAX. 



I. 
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INNOMINATB VS. & SUP. VENA CAVA- 



INNOMINATE VEINS — Two large trunks formed by jnaotion of iatemal Jugvlar ^ 

Bnbclayian behind oorresponding Btemo-olaTiemlar artionlation 

BIOHT INNOMINATE — • An inch & a half long, some what mailer than the left, 

and nearly vertioal. Lies snperfloial & external to innominate artery 
and is separated externally from right Inng by right phrenic nerre 6 
plenra. Joins with left innominate just below oartilage of 1st rib to fbm 

snperior cava. SeoeiTes 

Riglxt Lymphatic Dnct "* At its origpb, in angle of junction betweei 

right snbclayian vein £ right internal jagalar 

Tributary BrancheB: ^ Right Vertebral^ internal Mammary^ Inferior Thy 

roid^ ^ Suferiar IntereaskU 

LEFT INNOMINATE — Three inches long, A somewhat larger than the right 

Descends obliquely from behind left stemo-clayicular articulation tc 

just below Ist costal cartilage of right side, lying in front of innominate 

left common carotid & subclarian arteries, and behind stemo-hyoid A 

-thyroid muscles, remains of thymus gland, & sternum* BeceiTei 

Thoracic Dact - At its origin, in angle of junction between left subclar- 
ian yein & left internal jug^ulai 

Tributary Branches : Lift Vertebral^ internal Mammary^ Inferior Thynna 
Superior Intercostal^ and sometimes some small Thymic ^ PericartHa 

Veins* - The innominate veins have no Talvai 



BUPEBIOR VENA CAVA —Short thick trunk (SJ to 8 inches long), slightly oorrod 

& convex to the right. Descends vertically along right side of ascending portion o 
arch of aorta & in fh>nt of root of right lung from just below 1st costal cartilagi 
of right side, enters fibrous bag of pericardium about an inch and a half abovi 
the heart, becomes invested anteriorly by serous layer on the same bag, and openi 
into upper & front part of right auricle ; is separated externally from right Innf 
by right phrenic nerve A pleura, and its anterior relations are the same aa thoai 

of the innominate. - fieoaim 

Tributary Branohes; - Vt*^ Aaygos Ma/or, and some small Peritmrdiitc 6 

Mediastinal Vems. - Has bo Tttlfw 










INTERNAL MAMMARY ARTERY. 



From under surface of sabolATian, oppofiie th jroid axis. 

]>ownwards behind phrenic nerr** and internal jncrnlar h pubclarian 7e!ns to 

terior aspect of oostal cnriilnires a i>hort digtanoe from st^ri 

Deicendn hetweeo thnraeio wall h pleora, giTiufr off branches : - 

PtrforaHngt AntiHor /ntir€9ttalt AnUrwr MidiasHnal, 6' Coma Atrvi Phr 
and dflvldet between 9ih h 7th co<«taI cartilages A beneath triangularis s 

into branc 
Musado^pkrmkt ^ Superior Epigastric, 
Its two vensB oomites nnite into one trnnk before they open into the innominate. 

Pnioiuniio - Forwards through fire or six upper intercostal spaces to pectoralis n 

integument, and m»] 

AjmuiiOR IIIT1R006TAL ~— ^ Ootwards in five or six rpper interrnstnl spaces beti 
internul interonstal muscles A pleura, and divide between internal i 
ternal intercostal muscles Mito superior A inferior branchns which inc 
1at9 with correspo'*ding branches of oorrespondin? aortic interooi 

and arc similarly distribi 
Amtbkiob Mfdiastinal - Small, irre^nilar \ to pericnrdium, remains of thrmus frl*i 

cellular tissue of anterior mediartix 

OoMirs Nbbti Phkbiiici (BuFRSioB Pbkrhic) - From upper part of artery. Lonfr,8leT> 
with phrenic nerre to diaphragm, and anastomose with muBculo>phn 

A inferior phrenic fVom abdominal n( 

Musculo- Phsbnio - Down wards A outwards beliind cartilages of false ribs, supplj 

diaphragm which it perforates • pposite 8th or 9th rib, A aLdom 

muBclee, and goring off a small anterior intercostal branch to each of 

lower intercostal sps 
BursBiOR ErioASisic * Enters sheath of rectus posteriorly, Mud anastom'^toA with 
gastric branch of extomal i'iac, 'uwer intorcust.-il A lumbar; gives ii 

to rectus A to integuaeui of middle line i alidoa 
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THE PERIOAKDIUM. 



Fibro-8eroa8 sao oontsinlng th« heart h the oommeooemeiit of the large veeaeli. 

Tbe Berone layer forms a oommon sheath to the aorta A palmooarj artery as far as 

aboat two inches from their origiu. It is tboQ reflected npoa the anterior aspect of the 

▼ensD cav» A palmonary veins, and upon the inner surface of the fibroos layer. • 

Marshall's <* vestigial fold of the perioardinm " containing the remains of the left sup* 

erior cardinal vein of the embryo, may be seen in front of the root of the le.'t lang. 

The fibrous layer is prolonged upon the gpreat vessels of the root of tbe neck, and 

becomes oontinous saperiorly with the deep layer of the deep cervical fascia, that is to 

say with the layer of fascia which encloses the omo-hyoid mnscleSf tbe carotid Teoels, 

& the traokea. 
The perioardinm is conical in shape^ and presents i - 

• 

Anterior Aspect - Covered by loose areolar tissue & remains of thymus gland, lungs, plevne^ 
D-iddle piece of sternum, and costal cartilages of the lett side firom the 8rd to the 7th. 

Posterior Aspect - in contact with roots of the lungs, cesophagus & descending aorta. 
Lateral Aspects - Covered by pleursB, and crossed by phrenic nerve & superior phrenic vessala. 
Apes - Directed upwards upon great vessels. 
Base - Attaehed to central or oordilorm tendon* A to left anterior oostal fibres of diaphragm. 
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THE HEABT. 



lAm within the perioaHinm, between the two Inngi, behind the lower two-thirdi of ib 
■teronm, And projeoti about three inchet into the left nde, & one into the right tidi 

of the thorax. - It presoats 

Base ' Vormed bj the anriclei, attached to Che great Teiaeli, directed apwards baokwardi 
& to the right} oorreiponds to the interral between the 6th A 8th dortal Tertebra 

Apex - Formed by the point of the left ventricle, directed downwarde, forwards A to the left 
corresponds to the 5th intercostal 8pace of the left side, three and a half inches to th< 

left of the median line 

Anterior Surface - Formed chiefly bj right rentriole, the anterior interrentrionlar groofi 
llying near the led border ; convex, looks upwards A forwards, and extends fron 
leTel of npper borders of third costal cartilages to a line drawn from lower end ci 

gladiolus to sitoation of apex 

Posterior Surface - Formed ohieflj by left Tentricle, the posterior interrentricalar groove 

lying near the nglit border | flattened; rests npon diaphragn* 

Right Border - Long* thin, rests upon diaphras^m; formed by right ventriolew 

Left Border - Short thick, much less iuclined than thb rignt uno| iormod by left 

ventricle. 
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THE ABGH of the AOBT A. 



From upper part of left yentricle to left wide of lower border of body of 5th* doreal vertebra, 
describing a curve, the convexit\ of which is directed upwards & to the right Is 

divided into : - 

ASCENDING PORTION — About two inches long. Upwards, forwards, & to the 

right from opposite left side of sternani on a level with lower border of 8rd 
costal cartilages to up(>er border of 2nd costal cartilage of right side close to 
sternum. Contained in pericardium together with trunk of pulmonarj 

artery. - RELATIONS : 
In Fbont- Pulmonary artery, right auricular appendix, pericardium^ loose areolar 

tif^ne, remains of thymus gland, sternum. 
Bebind - Right pulmonary vessels, & root of right lung. 
To THE Right - Superior vena cava, right auride. 
To THE Left - Trunk of pulmonary artery. 

TRANSVERSE PORTION — Backwards & to the left from upper border of 2nd 

costal cartilage of right side close to sternum to left sid« of Jtb donal veftebnk - 

RELATIONS: 
Ik FsoNT-Left pneumogastric & phrenic nerves, cardiac branches of sympathetic, 

left lung & pleura. 
Behind - Trachea, cesophagus, thoracic duct, left recurrent lar3mgeal nerve, 

great or deep cardiac plexus. 
Above - Left innominate vein, innominate, left common carotid, & left subclavian 

arteries. 
Bel«>w - Left bronchus, right pulmonary artery, left recurrent laryngeal nerve, 

remains of ductus arteriosus. 

DESCENDING PORTION _ Along left side of 4th & 5th to lower border of 5th* 

dorsal vertebrs, where it becomes thoracic aorta. - RELATIONS : 

In Fbokt - Pleura, left bronchus. 
Behind - Bodies of 4th and 5th dorsal vertebrsc. 
To THE Right - (Esophagus, thoracic duct. 
To THE Lsrx - Left long & pleura. 

The aorta is somewhat dilated just above its origin, where it pre- 
sents externally three small bulgings corresponding to the sinuses of 
Valsalva ; one of these bulgings is anterior, and two are posterior ; and 
from the anterior and left ones the coronary arteries are seen t'» arise. 
The most prominent part of the arch lies about | of an inch bel ind the 
posterior surface of the sternum. The height to which the arch i sually 
rises in the chest is about 1 inch below the upper border of the steruum. 

BRANCHESS — Left or Anterior. & Right or Posterior Coroiiary» 

Innominate, Left Common Carotid, Left Subclavian. 



* Up to a few years aoro there «rnA accord between all the anatom'Bts the author know.s of (human 
dissectioiiul anatomists, both British and Foreisrn) as to arch of the aorta presenting; ascendinip, transverse, 
and desoending: portions, the latter limited by none, whether or not drscribed separately (Cniveilhier, 
Sappey), at a point higher than the left bronchus. For the description introduced since embryology ha* 
been made one of the bases of anatomy ^ see page 256J. It will be seen, - though thid may not strike one at 
once, - that this description suppresses the descending portion of the arch of the aorta as formerly described, 
and Joins this portion of aorta to the Thoracic aorta. The departure - though evidently one that should not 
be overlooked - is liable not to be noticed at first sight, for the reason that all the levels of the thoracic 
viscera being now lowered by one vertebra, the arch of the aorta, shtm of its descending portion^ still comes 
to end, as formerly stated, opposite the fourth dorsal vertebra. Making the necessary correction as to the 
above lowering of the thoracic levels, the arch of the aorta as hitherto described - that is including its 
drttrending pnrtion - must now be taken as ending opposite thefl/tk dorsal vertebra. 

It will be seen that to transform the dissectional Into the ** scientific " description, one has simply 
to ignore the last of the three paragraphs given above, to call the a oehding portion of the aorta Um 
"Ascending aorta,*' and the transverse portion the " Arch," and, a« a necessary consequenee, to inohide 

the left bronchvu among the anterior relations of the Thoracic aorta, ufhieh niust tbxm Jbe mads A» begin 

oppotUe the lower border ef tAa fourth doriol vertebra. 
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THE THOBACIC AORTA. 



Commencea at left side of lower border of 5th* dorsal rertebra. Deecends throuRh ponteri 
mediaatinnui, curving slightly forwards and inclining 8Ut(htly to the right, and mdf at aoh 

opening of diaphragm in front of 12th donal vertebra. - RBLATIONf 

* Ih Frokt - Pulmonary vessels, pericardium, OMophagus. 

Behind - Vertebrae, vena azygos minor. 

ToTHB BiOHT -CEsofibagus (above), vena azygoe major, thoracic dnc 
To TUB Lift -Left long & pleura, ceaophagus (below). 

BRANCHES : 

^ /kv*^ UCt^M^^ J'-^^^-O Poricardiao -Small, irregular; forwards to perfoardium. 

•<*^^ - ^^ ^'^ * •^. r Bronollial -The nutrient re-sels of the lunsri* Ou left aide, {renerall? two arfai 

■^■,^^, jA^"-. /i?'wr»-#^v#^tj flrom thoraoio aorta one above the other; on right sid**, bat one nana 

-^ fi ^ ariaing either from first aortio interoostal, or from front of aorta in oomm 

with nrter J of left aide. Along baok of oorreapondlng bronohns, dividing 
■ubdividiiig npon bronchial tubea, and supplying brooohial glands & oellu 

tissue of lung I i<ive a few twtga to oesophagi 

CSsopliageal - Uaaally four or five from front of aorta. Descend obliquely npon oesopl 

gus anastomosing with each other, and with the oesophageal brand 

of the inferior thyroid, inferior phrenic & gasti 

Posterior Mediastinal - Small irregular branohee to glands and cellular titsne 

mediaatinv 

Aortic Interoostals - From back of aorta. Usually ten in number, sometimes 01 

nine, the second interoostal space being sometimes RuppLied, as well as I 
first, by the superior intercostal branch of the subclavian. To oorr 

ponding intercoatal apace, pasalng 

^ LsFT SiPV - Beneath smaller aiygos h left superior intercoatal veil 

? and left cord of sympaihetl 

^ ** Bf GHT Side - Bound bodies of vertebne beneath oesophagus, thonM 

,j^ doct, greater asygos, & right cord of sympathetic, - and divi 

(^'"^ into anterior A posterior branobt 

^ Aimiioi BiANCR,OE Imtbeoostal Piorai - Upon external interoostal rnnaole m 

^ beneath pleura & a thin layer of fascia, tj lower border of rib above, ai 

divides between the two intercostal muscles into branche 



f^f^i 



'-'^v-*. Superior - The larger ; along groove on inner surface of rib above; 

\^r ^-^^ Jnferiof - The smaller ; along upper border of rib below, - which branch 

f^ rapply intercostal musolea, and anastomose with thoracic branohee 

axillary h anterior interoostal branches of internal mammary. 

The three la<it interoostals are prolonged between abdominal mosoli 
and anastomoae with epigastric, inferior phrenic A lumbar; the flrat 01 
anastomoses with superior interoostal. - In the intercostal spaoea the ▼• 
usually lies above the trunk of the artery h its superior branch, and tl 

nerve belo 

P08TEI10X ox Dorsal Branch - Backwards on inner side of superior or long ooet 

transverM ligament wiih posterior brauoh of corresponding spinal nerv 

and divides into brunche 
SpifuU " Through intervertebral foramen to cord A its membranes and po 

terior aspect of bodiea ul vertebn 

Jdusoilar " Divides into inUmai offset lo niuliifiiiua spmse & integument n« 

spine, and external offset^ which passes between saoro-lnmbalia 

longissimns dorai to superficial mntoles h integnmee 



' See foot-note to page 234. 
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INNOMINATE ARTEBY. 



Vrom oommenoemeiit of horizontal portion of arch of Aorta in front of left common carotid. 
U^t.aids <k to the right to nppor border of right stemo-clavicnlar articulation, where divides 

into right common carotid & right subclayiaiL 
Gives off occasionally the thyroidea ima. Its length is usually from an inch to an inch A a 

half.— RELATIONS t 
In Fbont — Sternum, stemo-hyoid A -thjrroid, remains of thymus gland | 
Left innominate^ right inferior thyroid veins; 
Inf. cervical cardiac br. of right pneumogastrio. 
Behind — Trachea. 

On Inner Side — Left common carotid, remains of thymus gland. 
On Outer Side — Bight pneumogastrio n., right innominate vein, pleura. 

Thyroidea iTna. — Is very variable in size, when present. Usually arises from in- 
nominate, sometimes fh>m right common carotid or from Aorta. Ascends in 

firont of trachea to thyroid gland. 



COMMON CAROTID ABTEBY. 



Bight common carotid arises from innominate artery behind stemo-clayicular articalatkm. 
Left commc^ carotid arises from highest part of arch of Aorta, is longer, and has a thorax 

oio portion deeply situated within the thorax. 

THORACIC PORTION OF THE LEFT COMMON CAROTID ART. 

Upwards & outwards to root of neck. — BELATIONS : 

In Front — Sternum, stemo-hyoid A -thyroid, left innominate r., re- 

Diabis of thymus gland. 
Behind — Trachea, oesophagus, thoracic ducu 

On Inner Side — Innominate artery. 

On Outer Side — Left pneumogastrio & phrenic ns. & left subolnvinn art., 

left lung A pleunu 



SUBCLAVIAN ABTEBT. 



From ionomiaate artar^ l>ehiod apper border of ■ternc*olafioalar artioalation (right ■! 
from end of transTarM porlioa of aroh of Aorta (left tide), to oater border of flrit 

Divided into three pari 

FIaDjl part — From origin to iaoer border of eoalen at antioas. Differs on the two ■tdot. 

&1QHT SIDB — Arohesnpwarde&oatwardsaoroM root of neok, and ii shorter k n 

enperfloial than on left sidn - Bblatic 
/h Front - Sterno-davionlar artioalation, sterno-mastnid, -hjoid, & -thjrotd, d 

layer of fascia ; - and the arterj it oromed 
Internal k anterior jngnlar and rertebral reins, pnenmogastri 

phrenio nenres, and oardiao branches of sympathc 
Bihmd - Longns oolli, transTorse prooesi of 7th oerrioal Tertebra, oord of s; 

pathetic, recnrrent laryngeal aei 
Bi^aw " Plenrn. 

SuBCLAYiAN YiiN lios bolow & in front of artery immediately behind olaTi 

LEFT SIDE — Ascend ^ nearly vertically, and is longer & more deeply sitaated. - Bblatic 
2n Front - Same, pins left long h pleura, left innominate ▼., left oom. carotid; - 
Pnenmogastric h phrenic nerres A cardiac bran'^hes of sympai 

tic are nearly parellol to the arU 
Behind - Same, pins oesophagos 9l thoracic daot. 

0»/M'/^5'.-Trachea, assophagas, thoracic dnct, left common carotid artery* 
On Outer S,'?\e>\kT%. 

BRANCHES — Vertebral| Internal Mammary, Thyroid Axis - A 

close together near inner border of scalenos anticos, 
interval measuring nsually from } an inch to 1 inch beinq^ 
between the origin of the artery h its first branch. On 
left side the 8np6rior Intercostal ^^l^o luaally ar 

from ihia part of the art< 



■ )«,e<^wv^« 
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PNEUMOGASTRIC NERVE. 



Arises from groove between obvary <^ restiform bodies below giosso-pharyngeal &* above tfifuU accessory, 

Fhroagh jagular foramen behind gloBSO-pharyngeal & in same sheath as spinal aocessory. 
Presents two ganglia, one in and one below jognlar foramen : 

Sup. or Jugular G. or G. of the Boot — Small, gpreTish, roanded. Anastom. with jaciai 

^ossO'pharyngeal^ s final accessory &* sympathetic, 
[N7. G. or G. 07 THi Trunk — Reddish, oylindncal, nearly an incn in length. Anastoro. with 

hypodossali spinal accessory ^ sympathetic^ loop between two first cervical nervet 
Descends behind & between int. a comm. carotid arteries a int. jagular v. and in same sheath; 
Then, 

On Right Side : 

Between sabolavian art. h v. and along side of trachea to back of root of long, 

where spreads ont into posterior pulmonary plexus. 
Along side of oBsophagns in the shape of two or more separate cords, which form 

oesophageal plezns with nerve of opposite side. 
As a single cord along back of cesophagus to posterior surface o( ftomach, and 

joins solar h iplenio plezoses. 

On Lnft Side : 

Between and in front of left oomm. carotid h left subclavian arteries behind left 

innominate vein. 
Across arch of aorta to back of root of lung, where similarly spreads out and 

joins with its fellow. 
Along side of oesophagfus as above. 

As a single cord along front of cesophagus to anterior surface of stomach, and 

joins left hepatio plexus. 

BRANOHBB : 

Aurioular Br. — Arises fnm g. of the root, and Joins with giosso-pharyngeal. 

Across jagular fossa & through opening in temporal bone near styloid process ; 

Between mastoid prooesi h ext. Budit. meatus to integpiment of back of pinna. 

Qivesoff: 

Ascending Be., which joins trunk of facial in aqueductus Fallopii| 
Descending Br., which joins auricular branch of facial. 

I^liaryn^eal fir. — Arises from upper part of ganglion of the trunks 
Crosses internal carotid art. either in front or behind ; 

Auast. with giosso-pharyngeal, sap. laryngeal h sympathetic, and forms pha- 
ryngeal plexus to muscles & mucous membrane of pharynx. 

Bttp. Laryngeal M. — Arises from middle of ganglion of the trunk. 

Desoefids by side of t)hiLi^lix behind int. carotid artery, and divides into: 

BXT. LARTNGISAL BR. — Joins with pharyngeal plexus k sup. car- 
diac nerve, and supplies orioo-thyroid & inf. constrictor. 
IKT. LARTT^GEAL BR. — Pierces thyro-hyoid membrane to aryte- 
^\vAh mu6cle and mtloous membrane of larynx, base of tongue 

h aryteno-epiglottidean fold*. 

llMltUT. Lfttytltfeal N. — Ar. in front of| and passes below & behind, snbolav. SAt. 

on tight side, arch of aorta, on left, giving twigs to deep oardiao plexus s 

Behind ooinm. carotid & inf. thyroid arteries, and in gproore between trachea 

& GBsnphagiis. 
Beneath int. constrictor to all the muscles of the larynx excepi criuct-thyroid. 
Gives brs. to inf. constrictor, and anastomoses with ext. laryngeal 

Cardiac Brs. — Divided into: 

Cervical Cardiac i xr-j w r*u n _ 

Thoracic Cardiac { ^»^® ^^''^^ ®^ ^^® ^«^^ 

Pulmonary Brs. — Divided into anterior and Posterior, and form the aii». k post. 

pulmonary plexuses. (Vide nerves of the limic.) 

CSsophageal Brs. — Arise, soxne above, but most of them below, the pulmonarr. 

Gastric Brs. — Right pneumogastric supplies post, aspect of stomach and joliis so. 

lar k spleaio plaxnsaai l«ft |MM«mog. supplies ant. aspect, and joiat 

left hepi^ pMBBck 
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Phrenio or Int. Respiratpry of Sir^C. Bell - From 3rd, 4th, and usaallj alto from 6th 

Downwards & inwards in front of scalonus antictis. (oerricalniL 

Between sabcl avian rein & 1st part of subolavian artery crossing internal mammarj, 

and receiving a filament from sympathetic, sometimes another from 6th h dth 

cervical nerves, and occasionally on the left side, one from the ansa hypogloni« 

Crosses arch of Aorta & pulmonary artery, on the left side. 

Descends, on the right side, on enter side of right innominate vein & snp. vena cava. 

In front of root of lung & along side of pericardium to diaphragm, and divides in 

to branches which perforate the diaphragm and supply it by its under sni^boe. 

Both nerves give off twigs to the pericardium £ pleura, and join with tlMi^i^renio 

plexus of the sympathetic, the right nerve sending also a few filamente to the 

diaphragmatio ganglioa* 

6 6 .K.^ — ; ^rt**- 










COBONABT or CARDIAC VESSELS. 



CORONARY OR CARDIAC ARTBRIES — Two. Prom upper part of the bnlgingi 
oorreBponding to the two anterior sinnses of Valsalva jost above free margin of semi- 
lunar TalreB. 

Left or Anterior - The smaller. Forwards & to the left between pnlmonarj artery 

A left anrionlar appendix, and divides into branches: 
HoBizoNTAX - The smaller; along left anrioulo-yentricalar groove, and joins 

with horizontal branch of right or posterior ooronary. 

Descending - The larger; along anterior interventricalar gproove to apex of 

heart, where it joins with descending branch of right or posterior coronary. 

Right or Posterior - The larger. Forwards & to the right between palmonary 
artery & right auricular appendix, and then backwards along right auriculo- 
ventricular groove^ sending a large branch down risrht border of heart, 

and divides into branches ; 
HoEizoNTAL • The smaller ; along lefb auricnlo- ventricular groove, and joins with 

horizontal branch of left or anterior coronary. 
Descending - The larger; along posterior interventricular groove to apex of heart, 

where it joins with descending branch of left or anterior coronary. 

CORONARY OR CARDIAC VEINS. 

GreStt Cardiac Vein - Ascends from apex of heart along anterior interventricular 
groove, turns backwards along left auriculo-ventricular groove, receiving 
an ascending branch of some size from left border of heart, and opens into 
left extremity of the coronary sinus, its opening being guarded by two 

valves. 

Posterior Cardiac Vein -Ascends from apex of heart, where it communicates with 

preceding, along posterior interventricular groove, and opens into right 

extremity of coronary sinus, its opening being guarded by a valve. It 

receives the veins from the posterior surface of both ventricles. 

Coronary Sinus - Thick trunk about an inch long situated at back part of left 
auriculo-ventricular groove, and partly covered A concealed by muscular 
fibres of left auricle. It receives the great & posterior cardiac veins, and 
a small vein, the remnant of the left superior cardinal vein of the embryo 
(Marshall), which passes downwards & to the right along back part of 
left auricle. It opens into the lower & back part of the right auricle close 
to the septum, below the opening of the inferior vena cava A Eustachian 

valve. Its opening is guarded by the valve of Thebesius. 

SmaU or Anterior Cardiac Veins & Vexua Cordis Minimsa - Several smaU 

branches, which ooUect the blood from the anterior surface of the right 

ventricle, and from the muscular substance of the heart, and which open 

separately into the lower part of the right auricle (foramina Thebesii) } one, 

larger than the others, runs along the right border of the heart. 



THORAX. 



II. 



PULMONARY VESSELS, 



PULMONARY ARTERY. 

Short thiok trunk aboat two inches long, which oonToys the renoas blood firoiii the 

right side of the* heart to the Inngt. 
Arises from apex of infandibnlnm of right venfcriole opposite appar border of 8rd costal 

cartilage of left side close to sternum* 

Upwards, backwards & to the lefb, winding spirally in front ft then to the left- of 

ascending portion of arch of aorta, the two vessels being contained in one tabular 

sheath of the serous layer of the pericardium. - On either side of the artery are the 

auricular appendices & the coronary arteries ; behind it are the aorta & the left 

anriolei. 
Pierces fibrous layer of pericardium, and divides below A in firont of transverse portion 

of arch of aorta intoi - 

Sight Folmoxiary Artery - The larger & longer. To the right behind asoending 

aorta & superior vena cava to root of right lung, in which it lies, both from 
before backwards and from above downwards, between the pulmonary Tefaui 

& the bronchus. Divides intot 
Superior Bhaiich - The smaller, to superior ft middle lobes. 
Inferior Bbanch - The larger, to inferior lobe. 

IiOfb Pulmonary Artery - The smaller & shorter, connected at its root by remains of 

ductus arteriosus to under surfaoe of arch of aorta. To the left in firont of 
descending aorta, lying, in root of left lung, above the veins & the bronohuSf 
bat behind the former & in front of the latter. Divides into: 
SuPEXiOR Bbamch - The smaller, to superior lobe. 
Infehiok Bbanch - The larger, to inferior lobe. 

PULMONARY VEINS. 

Usually four. Oommence npon the intercellular passages & air-cells in the oapillary 
network of the pulmonary artery, but are also continuous with some of the terminal 

ramificatioDB of the bronchial arteries. 

Their smaller divisions are bat very little larger than the correspondiag branches of 

the pulmonary artery, and they accompany these singly, and form a single trunk 

for each lobnle. 

Their larger branches are destitute of valves, and form a single trunk for eaoh lobe, the 

trunk from the middle lobe of the right lung uniting with that from the upper. 

The two trunks from right lang pass behind superior vena cava, right auricle & asoend* 

ing aorta, and those from left lung cross anteriorly the descending aorta ; all are 

invested anteriorly by serous layer of perioardinm. 
In the lang the pulmonary vessels are generally found to lie in front of the correspond, 
ing bronchial tubes, the artery being above the vein. In the roots of the lungs 
the pulmonary veins lie in front of the arteries, and the arteries in front of the 
bronchus; and the order from below upwards is vans, arUryf bronchus, on the right 
side, veins, bronchus, artery, on the left. There is sometimes a small distinot vein for 
rniddle lobe of right lung. The two left pulmonary veins often unite into one tmnk. 
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rHE LUNGS. 



LiffKt, poroTM, ore|>itAiity elsttio. 

Of a pinkish white at hirth, of a mottled tlate colour fn the adnlti the mottUng be« 
oomin^ darker & darker as ap^e advanoori. Smooth & (ihiniii«r, marked out by dark 
linen into poly^^onal spaces oorrespondinpr to the bases of the saperfioial lobales, 

which spaces are varioosly crossed by other more delioate lines. 

Oonical in shape, and presents : - 

Outer Surfkco - Convex, deepest behind. Presents on either side a deep fissure oblique 
downwards k forwardn from near apex to base, and, on the right '.'He, another 
fissnre oblique upwards & forwards \rom the middle of tho foregoing. Bj these 
fipsareR the left lang is divided into two lobes, the right one into three; the inferior 
lobe is the largest in both langs, and the middle lobe of the left side, the smallesk 

ofalL 
Inner Surface ~ Concave, deeply excavated in front, especially on the lefl side, to make 

room for the heart; presonts the hilnm a little above A behind its middle. 

Anterior Border - Thin, oblique, shorter than the posterior, deoply notched inferiorly 
on the left side so as to expose the poricardium; comes in contact with its fellow 

behind middle of sternum, the pleurae alone being interposod« 

Posterior Bordor - Thick, rounded, vertical, longer than the anterior. 

Base " Broad, concave, oblique downwards A backwards ; rests upon diaphragm, and its 
circumference fits inio the groove between tho diaphra^^m A the ribs. Desoende 

lower down on the left side than on the right. 

Apex ' Passes up into root of neck an inch or an inch A a half above first rib, and, nnder 
cover of the scaleni, comes into close contact with first A second portions of snb- 

clavian artery. 

The Bight Luno is the ihorUst in consequence of the diaphragm ascending 

higher on the right Hide than on the loft; tho broadest owing to the inclination 

of the heart to the left; and somewhat the largest. - Thb Ler Luno is the longest^ 

narrawesti and somewhat the smaliest. 

THE ROOT of the LUNO 

Consists of tho bronchus, pulmonary A bronchial vessels, lymphatic vessels 
A t^landii, and pulin(>n:iry piexases of ti c pneumoj^astrio A nympathetio, 
whicli parts are uU enclostid in a pleural shoat ., and are bound together 

by areolar tissue in the following ordert 
Fbom Beforr Backwards 

On Either Side: - 

Jhihmmary veins with the anterior pulmonary plexus ; 
Puhnonary artery ; 

Bronchia with the bronchial vessels, lymphatics vessels &* glands^ and 

the posterior pulmonary pUxut, 
From Below Upwards 

Oil Ri^ht Side - Pulmonary veins, pulmonary artery, bronchus, with Ao. 
On Le/t Side - Pulmofuiry veins, bronchus, pulmonary artery, 

THE BOOT OF THE BIGHT LUNG — Lies behind the superior vena cava A the 

ri 'ht auiiolo: the vena asygos major arches over it from 

behind. 

THE BOOT OF THE LEFT LUNG — Passes beneath the arch of the acta; behind 

it are tho descending portion of the arch, the cesophagns A 
the thoracic duct. - The toot of each lung has also in front 
of it the phrenic nerve, and behind it, the pnenmogastrio. 



THE PLEURA. 



Bvrromidi the Inngf, lines the parletes of the thorax, and forms the lateral bonndarj of the 

"nedia^ti ua. 
Traoing it horiiontally from the eternvm it pattt>8 1 - 

Oifer costai cartilages^ riis, ^ intercostal spaca ; 
Forwttrds along side of posterior mediastinum; 
Outwards <nter postirior asptct of root oflun^i ; 

Round posterior pari of inner surfue, posterior harder^ outer surface^ anterior border ^ ante- 
rior part of the inner surface of lung, dipping into the fissures between the lobes 
Inwards over anterior aspect of root of lung ; 
Forwards along ride of pericardium to sternum, 

fnferiorlv it coyeri the diaphrajj^m, from whioh a thin trian^lar fold, the ligamentum latum 
pmlmonis, pa»see up along the side of the perioardinm to the inner sarface of the lung ft to 

the lower border of its root. 

Superiorly it aeoends into the neok an inch or an inoh ft a half abore the first rib, and, under 
ooTer of the soaleni, oomes in contact with the first ft second portione of the enbolarian 

artery. 

It is thinnest ft most adherent over the lung ft over the diaphragm. It is thickest ft least ad- 
borent over the thoracic walls. Its inner sarface is covered by a layer of |«Av<)ment epi- 

theliam, and is moistened by a seroafv flnid. 

Its arteries are from the intercostals, internal mammary, phrenic, inferior thyroid, pericardiac, 
ft bronchial. - Its Teins correspond to its arteries. - The lymphatics of the visceral layer 
Join with those of the Inng } the lymphatics of the parietal layer join with those of the 
mediastina ft the thoraoio walls. - Its nerves are derived from the palmonary plezniies 

(Kdiliker), and from the phienio ft sympathetic nerves (Lnnhka). 

Thf« two plenrsB come in contact behind the middle of the sternum. 
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THE MEDIASTINUM. 



(Diss€ciwnal description ; see nciu description, page 256^.) 

Is th« Mkt«ro-poitaHor ■eptnm oomprifad between tbe two Inngi ft pilars, ii it divfded 

into three partn by the perioardium, heart, d» large roMelt. 



Anterior Mediastinnxn - Tr the part in front of the pericardinm, heart, A Urge Tetsela. 
It It narrow above, where it cootalni the remains of the thymns gland, the origins 
of the ttemo-hyoid ft -thyroid, the npper part of the left internal mammary Tettelt, 
a large quantity of loose areolar tissae, ft a few lymphatic glandH. It it narrower 
•till behind the middle pieoe of the tternam, where tbe two plenm oomein direot 
contact at low down at the 4th costal cartilage. Qnite inferiorly, in oonseqnenoo 
of the notch in the lower part of the anterior border of the left Inng, it expands to 
the left behind the 4th ft 6th intercostal spaces of the left side; here it contains tha 
lower part of tbe left internal mammary To^seln, ft that part of the triangnlarls 

stemi mopole, which orerliee the apex of the hearts 

Middle Mediastinilin - is the part which contains the perioardinm, heart ft large Tessels 
(ascending aorta, pulmonary ressels, superior Tena oarat - the inferior vena oara 
enters perioardinm through opening in oordiform tendon of diaphragm), and aleo 

tbe phrenio nerraiL It is the widest part of tbe mediastinnm. 

Posterior Mediastinum - in the pan behind the perioardinm, heart, ft large reseels. 
It oontains the descending aorta, trachea, oesophagns 1 the renn asygos major ft 
minor ft the laft saperior interoostal; tbe pnenmogastrie ft splanchnic nerves 1 the 

tboraeio daott fat ft lymphatic glands. 



THE TRACHEA & BRONCHI. 



THE TRACHEA. 



From 6th oerrioal vertebra to 4th dorsal. Firm, rounded, ft snpported hj cartila- 

ginouB riuga in front, flattened & membranous behind. 

Relations. 

In Front - 

Isthmus of thyroid gland, inferior thyroid veins, A thyroidea ima 

artery (when the latter ezista). 

Remains of thymus gland, left innominate vein, aroh of aorta with 

innominate & lett common oarotid arteries, groat or deep cardiao 

plexus, bifurcation of pulmonary artery. 
Stemo-hyoid & -thyroid, anastomotic branches between the anterior 

jugular veins, sternum, fascia, & skiu. 
Behind - 

GSsophag^s, which deviates to the left towards lower part of neck; 

right recurrent laryngeal nerve. 
On Either Side - 

Lateral lobe of thyroid gland ; common oarotid artery, internal jnirn- 
lar vein, pneumogastric ft sympathetic nerves i inferior thyroid 
artery, loft recurrent laryngeal nerve (the right nerve ties some. 

what behind the traohea). 
Innominate ft common carotid arteries, pneumogascric ft left recur- 
rent laryngeal nerves; - and farther off, but internally to the 
pleurse, right innominate vein ft right ph. onto nerve, on the right 
side, left subclavian artery ft left phrenic nerve, on the left. 

THE BRONCHI 

Commence opposite the 4tb dorsal vertebra a little to the left of the middle linei 
the internal septum wliioh marks the separation of the two tubes being stii^htJ/ 
diviated to the left by the preponderance in diameter of the right bronchos over 
the left one. Both divide in the root of the lung into a large inferior and a 
somewhat smaller superior branch, the lormer of which, on the right side, gives 

off" a small branch to the middle lobe of the right lung. 

HIGHT BRONCHUS - About an inch in length, wider, more horizontal than the left 
one; enters root of lung opposite 5th dorsal vertebra. - It lies behind the 
superior vena cava ft the right amiule; the right pulmonary artery lies at 
first below it, and then in front of its ^^^ vena azygos major arches over it 

from behind. 

LEFT BRONCHUS — Smaller, more oblique, nearly two inches long; enters root 
ot lung opposite 6tti dorsal vertebra. ~ It passes beneath the aroh of the aorfcai 
the lett pulmonary artery lies at first above it, and then in front of it} behind 
it are the descenUing portion of the arch, the casuphagus ft the thoraoio dnoth 
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THE CESOPHAan& 



Gommenoei in middle line of neok opposite 5th oerrical Tertebra A lower border of cricoid 

cartilage. 
Downwards & to the left behind trachea, left lobe of thyroid gland ft left recurrent laryngeal 

nerYCy coming into close contact with left common carotid. 

Downwards A to the right behind lower end of trachea & commencement of left bronchos^ 

and between arch of aorta & thoracic dnct on the left & the vena asygoa msjor on the 

right, regaining middle line opposite 6th dorsal vertebra. 
Ag^in to the left between heart & pericardiam in front and lower part of thoracic aorta be- 
hind, being smroonded by the pnenmogastrics, whioh tend, the left one to the fhmt^ the 

right one to the back. 
Through cMophageal opening of diaphragm^ and opens into stomach (cardiac or ossophageal 

opening) opposite 9th dorsal Tertebrai 
Is from 9 to 10 inches long* 
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THE VEN^ AZYGOS. 



Oolleot the blood from the intercoBtal spaoas, and are three in number, the major, miooi 

left super 

f 

VENA AZYGOS MAJOR, or EIGHT AZYGOS - Oommenoea in the right 

oending lumbar yein, or sometimes in a branoh from the inferior cara or 

right rei 
Through aortic opening of diaphra^^m on right side of thoracic dnot, behind A 

right side of aorta; -sometimes through right ci 
Along rifl;hc side of spine in front of right iatercostal arteries to 8rd dorsal Tertel: 
Arcfaea forwards oyer root of right lung, and opens into superior rena cava j 

before it enters pericardium. Reoeiv 
Tributary Branches : - Nine or ten lower intercostal veins of right side^ vena any 

min^r, several small oesophageal, mediastinal 6f* spinal veifts, the right branch 
^^'vrvvv^^v^ #^ / sometimes the ri£^ superior intercostal^ and occasionally the l^ 




^NA AZYGOS MINOR, or LEFT LOWER AZYGOS —Arises In lefl aaoei 

i^cm.*^ v^s»*^ mi,u,. snt-^ ^^^ lumbar vein, or sometimes in a branch from left rei 

^ *'*^" %7/** ,^ . Perforales left cms of diaphragm (passes sometimes through aortic opening), s 

^ 4 r-»<*i<> » A^-^i^ir^ « o^A ^y ^i-rv^ ascends along left side of spine in front of left interooetal arteries to 6th or \ 

>>^ ^^^ ^^ , t €m i^,T^^^^^ *^ dorsal yerteh 

/ 7 J. y * y o Crosses spine behind aorta & thoracic duct, and opens into Tena aiygos maj 

-.v^^ -^^^ r^ \ Beceii 

lU^. X I mk^^ \ >i<.<..i.y€.v * 1 Tributary Branches : - Pour pr five lower intercostal veins of left side, several sn 

^ c — — ^ midiastinalf oesophageal 6* spinal ve 

LEFT UPPER AZYGOS — BeceiTes the blood from those left intercostal Tetns, qsus 

two or three in number, which are situated between the intercostal yeins t] 
open into the left lower asygos and those that open into the left superior int 
costal. It therefore varies greatly in sise, diminishing as these latter veins 
crease, ft vice versa ; often it does not exist at all, or one or more of the 6th, 6 
ft 7th left intercosal veins may merely open directly into the vena asygos maj 
When there is a distinct left upper asjgos, it opens either into the asyg^os mi^ 
or into the left lower asygos. «. A few imperfect valves are found in the mi 

Mygos veins distinoc valves m found in the intercostal vei 
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THE THORACIC & RIGHT LYMPHATIC DUCTS. 



THORACIC DUCT — Oommenoei in reoeptaonlom ohyli, paoM through aortio opening 
diaphragm, and then asoends in front of spine as high as 4th dorsal rertebra^fTl 
behind OMophagos, between aorta A vena asjgos major. It then inclines to the U 
and ascends first behind arch of aorta and then behind first portion of sabolaTi 
artery of left sidet aud finally, opposite npper border of 7th oenriual rertebra, it arol 
forwards above plenra A in front of scalenus antions, and opens into angle of janoti 
between left internal Jagalar & subclavian veins, its opening being guarded by a pi 
of valves. It is Fomewhat tortuous in its course, constricted at intervals on aoooi 
of the valves it contains ; of the sixe of a goose-quill at its oommeocementy somewl 
narrower in the thorax, again enlarged at the root of the neck. Somedn 
it bifurcates, its left division taking the usual course, its right division joini 
the right lymphatic duct. - It is the common trunk of all the lymphatics of the bo< 
except those of the right side of the head, neck, A thorax, right npper limb, rif 

lung, right side of the heart, A part of the convex surface of the livi 

R606ptaoilllU& Cliyli - is a dilatation of the commenoement of the thoracic da 
which lies in front of the Sud lumbar vertebra, behind A to right side of \ 
aorta, and between it aud the vena asygoe major & the right orus of 1 
diaphragm. It receives the trunks ot the lacteal vessels, and four or i 

large trunks fVom the lumbar lymphatic glan 



RIOBT LYMPHATIC DUCT — I> * short thick tmnk from half an inch to an inoii 
length and of about a line or a line A a half in diameter, which collects the lym 
from the right side of the head, neck, A thorax, right upper limb, right lung, rij 
side of the heart, & part of the convex surface of the liver. It opens into the aii( 
of Junction between the right internal jugular A right subclavian veins, its opeui 

being guarded by a pair of valv 



SUPERIOR INTERCOSTAL ARTERY. 



From upper A back part of 1st portion of subclavian on left aid 
of 8nd portion on right side. Passes backwerds for a short distance, ai 
gives off its deep cervical branch t it then descends in front of neck of 1 
rib, or in front of necks of 1st A Snd ribs on outer side of 1st dorsal gan 
lion of sympathetic, gives off one or two branches similar to the aort 

iiitercostals, and Joins with the first of the latter arterii 

Deep Gvivical cm Pkopunda Cnviois - Sometimes arises directly from subclavia 

Backwards beiween neck of 1st rib A transverse process of 7th oervio 

vertebra, and af^cends between complexes A semispinalis colli, snast 

mosing with vertebral artery A deep branch of arteria princeps oerrid 
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INTERIOR of the HEART. 



BIGHT SIDE. 

Is larger in its anrionlar portion, and hat thinner walls than the left. 
AURICLE — Divided into : 

Appendix AuriculSB - Narrow indented ponch, which overlaps the arch of the 

aorta, and presents on its inner surface the muscnli pe.iinati^ whioh 

extend somewhat into the sinus. 
Sinus -The central carityi presents :- 

Opening of the Superior Tena Cava - Somewhat smaller than that of the 
inferior oaya; situated at the upper ft front part; looks down- 
wards ft forwards, and has near it the 
Tubercle of Lower - Small eminence, scarcely visible in man, situated on 

riprht wall of nuricle between the two venae cavae. 

Opsnivo of the Inferior Vena Cava - Somewhnt larger than that of the 

superior cava ; situated nt the lower ft back part near the septnm { 

looks upwards ft inwards, and presents the 

Eustachian Vahe - Semilunar in form with conoavo free, and convex at* 

tached margins; situated below the opening of the inferior rena 

cava between it ft the aurioulo«ventricu1ar opening, and passes up* 

wards ft to the left; to the anterior margin of the annnlns ovalis. 

Smnll in the adult. Contains a few muscular fibres. 

Opentno of the Coronary Sinus - Situated below the opening of the inferior 

vena cava ft the Eostachian valve. Presents the 
Coronary Vahe or Vahe of Tkebesius, 
Foramina 'Prbbesii - Some of which are the openings of the Tense cordis 

miitimsB, while others are but small blind depressions. 
AuRicuLO. Ventricular Opening - Witi. the tricuspid valve (Vide below). 
Foramen Ovale - In the foetus. Situated at the lower ft back part of septnm 

above opening pf interior vena cava; replaced in adnlt bj the 
Fo^a Ovalis - Oval depression surrounded by a prominent circular rim, the 
Annulus Ovalis^ - ana which often presents a small valvular opening at 

.J its upper part^ 

VSNTRIOLB — Triangular in shape, and has mDLoh thinner walls than the left one. 

Prolonged upwards ft to the left into the Jnfundibulum or Cotms 

arteriosus. Presents : - 

AuRicuLo-VEKTRicnLAR Opbnino - Oval, broadest from side to side. Situated 

behind the centre of the sternum on a level with the 4tb intercostal 

space, on the right side of the aortic & left auricnlo-veutriciilar 

T ' ^'^rr f » .. openings. Guarded by the 

Irtcuspid Valve - Presents three triangular segments, which are attached 

superiorly to the margin of the auriculo. ventricular ring ft latently 

to each other, and of which the left one is the largest. They ar« 

formed by a central fibrous lamina attached saperiorly to the fib- 

rous ring of the opening and covered by a dnplicature of the endo- 

oardinm. Their under surface ft borders give attachment to th« 

^^^ chordtt iimdiitt^ 

Opimino of the Pulmonary Artery - Situated at the apex of the conos arte- 

riosus opposite the upper border of the third costal cartilage of the 

lefi side close to the sternum. Gaarded by the 
Semilunar Vahes - Three ; formed of fibrous tissue surrounded by » da* 

plicature of the endocardium, and present t 

Convex margin - Attached to the fibrous ring of the orifice ; 

Free margin - Slightly concave, strengthened by a bundle of tendinow 

nores, presenting in the centre a fibro-cartilag^nous nodnle, the 

corpus Arantiiy Hud laterally two thin lunated portions, Um 

lunula. Above the valves are three small ponohesi, the 

Sinuses of VcUicUva. 

CoLusf N£ Carneje - Three sortF, which are attached respectively by one alds^ 
hv both extremities, by one extremity only, to the wall of the Te^* 

triole. The latter i»r» tht 
Musculi Fa^Uares - Three or four | give origin to the Chordm 
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INTEBIOB of the HEART. 



LEFT SIDE. 



Has tbioker walls than the right, and is smaller in its aaricalar portion. 

AURICLE — Divided, as is the right, into two part*, the 

Apendix AuriouleB - Longer, narrower, more onrved & indented than on right i 

and constricted at it« orifice; its mnscali pcotinati are smaller & 

nnmerous. Overlaps palmonary arl 
Sinus - More regnlarly cnlioid than on right side. - Presents: 

Opbninos or the Pulmonary trins - Foar, at npper part, two on the right < 

to Feptnm, two on the left, the latter sometimes nni 
Auriculo-Yentbiculau Opening - Somewhat smaller, guarded by mitral ti 

VSNTRICLB — Rounded A conical; its walls are thicker than those of the right. Press 

Aurioulo-Ventkiculab Opening - Situated a little to the left of centr 

sternum on a level with fourth costal cartilages, behind the a< 

opening. Somewhat smaller than on right side. Presents 

Afiirai Valve - Larger, thicker & stronger than the tricuspid. Consist 

two principal segments, of which the largest is in front The chc 

tendineie attached to its under surface are rtronger & thicker, but 

less numerous, than those on the right i 

AoRTio Opening - Situated behind left border of sternum close to articule 

with ttrd costal cartilage, and in front of the left anricnlo-ventric 

opening. Presents 

Semitunar Vahes - Larger, thicker & stronger than tbo»e of pulmoi 

arteiy; lunulas wider, corpora Arantii more prominent, and sinnsc 

Valf alva dec 

CoLUMNJB Carney - Those attached by one side and those attached by both e3 

mities are smaller ft more numerous. The muscoli papillares are 

two in number, bat are larger, and are attached, one to the ante 

the other to the posterior wall of the reiitr 



STRUCTURE of the HEART-lst Tablet. 



Presents for examination the fibrous rings of the arterial A aoriculo-ventricular openings, 

and the mnscoltf fibres. 



FIBROUS RINGS — The aortic & the two anricnlo-Tentricalar rings lie close together, > ron^Ij 
speaking, behind the left half of the stemnm, on a level with the 4th costal cartilages (see 
mo'^e precise statements in the several Tablets), and are bonnd together Vv a fibre- 
cartilaginous mass which becomes ossified in some of the larger animals. - The aortic 
ring lies in front of the left anricnlo-ventricular ; the right auriculo-ventricular ring 
lies between, & to the right of, the two others. - The fibrous ring of the pulmonarj 
arterv is situated at the apex of the infundibulum opposite the upper border of the 8rd 
costal cartilage of the left side close to the sternum. 

These rings give attachment to the mitral tricuspid A semilunar valves, to the 
muscular fibres of the auricles, and to some of the most superficial fibres of the ven- 
tricles. The margin of the arterial rings which is turned towards the auricles. Is 
scalloped into three semilunar notches filled up by corresponding projections of the 
middle coat of the artery, the attachment of the arteries to the rings being strength- 
ened extemallj by the pericardium and intem^ly by the endocarditun. 

MUSCULAR FIBRES -^ •^'^ striated, but are aboat ^ smaller than those of striated mus- 
cles generally, and their siriation is not so distinct. They divide and anastomose 
with eaoh other, and they often contain fat cells. Their perimysium is but scanty. 

Fibres of tlie Auiioles - -^^^ mostly transverse, superficial, A common to both 

auricles ; some however lie deeper, and are proper to eaoh auriole. 
BuPEBPioiAL, Transverse, or Common Fibres > Surround mainly the base of the 

sinuses, and are most marked anteriorly. Some dip into the inter* 

auricular septum. 
Dkej* or Peopek Fibres - May be divided intoi 

Looped Fibres - Arch over each auricle from before backwards, and are at- 
tached to the aurioulo-ventricular rings both in front & behind. 
Annular Fibres - Encircle the appendi'^es auriculss, and the venss cavas^ pnU 
monary & coronary veins, extending for some distance upon the Teins. 

Fibres of tlie V •ntriotos - Tide next Tablet 
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CIBCULATION IN THE FULLY DEVELOPED FCETUS. 

The blood which has been oxygenated in the placenta returns to the foetus bj the 

Umbilioal Vein. Thin mnM in the umbilical cord, through the umbilicus, and in the folds of the 
suspensory or falciform ligament to the under surface of the liver, -where it jjasses backwards 
in the fissure for the umbilical vein as far as the tranflverec fissure. Here the umbilical vein 
gives off luteml brunoheM and bifurcates, and the blood stream divides into three courses. 

Ut Coursb. — Before the umbilical vein bifurcates, it gives off several branches 
to the quadrate, Spigelian, & left lobes ; after distribution to the liver, this blood is 
collected by the hepatic vtnns and poured into the inferior veoa cava. 

2nd Course. — One branch of bifurcation of the umbilical vein passes with the 
|K)rtal vein to the right lol)e proi)er. whence the blood is again collected by the 
hepatic veins and poured into the inferior vena cava. 

8rd Course. — The other branch of the bifurcation {lasses on as the ductus 
venosus, which, acting as a bridge, pours the remaining blood direct into the inferior 
vena cava. 

It may here be noted (1) that the umbilical vein & ductus venosus carry arterial 
blood, and (2) that, although in the advanced ftage« of foetal life the ductus venoeus 
carries most of the arterial blood directlv into the inferior vena cava, in the earlv 
stages, on the contrary, most of the arterial blood passes through the liver. This 
accounts for the full development of that organ in the foetus. The 

Inferior Vena Cava above the liver thus carries the whole of the placental blood, - with the return 
blood from the other visi*era and lower limbs, - to the 

Bigllt Auriole. Here two blood streams meet and slightly intermix, - the aHcendinrf arterial ntreovt 
now being dealt with, and fhf descendinjf reiKfus Ktrram, which latter must be parenthetically 
alluded to. 

The dearendiinj re.nous stream^ derived, as explained later on, from the head, neck, & 
upper limbs, and entering the right auricle by the superior vena cava, is, by the obliquity of 
that vessel, directed forwards in front of the ascending arterial stream. It is thus that it 
reaches the right ventricle. 

The ttsrendinff arterial »trenm, entering the right auricle by the inferior vena cava, is 
turned backwards by the Eustachian valve, very large in the fcetus, and thus directed behind 
the former stream and through the f«>mmen ovale to the 

Left Auriolei whence it iMisses to the 

Left Ventricle, and so to the 
Aorta. 

From the aorta, the ascending arterial strejini parses almost entirely to the 

Head, Neok, & Upper Limbs. 

This is through a second meeting of opposite, or intersecting, currents, which occurs in 
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the arch of the aorta, again, praeticallj, between the same ascending arterial and the 
descending venous streams. 

The blood from the left ventricle (the ascending arterial stream) passes up mainly, as 
above stated, to the head, neck, & upper limbs, because the distal portion of the aorta is 
largely occupied by the descending venous stream from the right ventricle, which hoa reached 
the aorta m advance of the former through the pulmonary artery & the ductus arteriosus.* 



The venous blood from the head, neck, & upper limbs returns by the large vessels to the 

Superior Vena Cava, and so to the 

Bight Auricle, - (where it forms the descending venous stream above referred to, - and, slightly 
mixing with the ascending arterial stream, passes down in front of it to the 

Bight Ventricle, and then to the 

Pulmonary Artery. Very little of this blood ~ mainly venous blood - passes to the lungs, which 
have not yet been inflated ; what does, returns by the pulmonary veins to the left auricle. 
Most of the blood from the pulmonary artery passes through the 

Ductus Arteriosus to the 

Aorta, beyond the large vessels to the head, neck, ff upjyer limbs. This blood - mainly venous blood - 
is then carried by the aorta and its branches : — 

[1] to the Viscera ; 

[2] to the Placenta, - whence, after being rcoxygenated, it starts once more on the course above 
described; 

[3] to the Lower Limbs ; - hence the undeveloped condition of these parts in fojtal life. 



* The circumstance that nearly the whole of the arterial blood passes up to the head, neck, & upper limbs, aooounts 
the full development ot these parts in the (cotus. 
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STRUCTURE of the HEART-2nd Tablet. 



riBBBS OF THE VENTBICLES 



Form MTen layers differinpr from each other bj the direction of their fibres. 

These layers are continnons with each othor at the apex A at the base of the heart i 
follows t - the 1st, or most external layer, with the 7th, or most internal layer. 
» 8nd, „ 6th, 

„ 3rd, „ 6th, 

The fibres of the 4th or central layer retnm npon those of the same set. 

Together, the Ist & 7th layers form a kind of doable ring inclosing all the other layen 
the 2nd and 6th layers, a kind of doable ring inclosing the 8rd, 4th, and 6th layen 
the 8rd and 6th layers, a kind of doable ring inolosinsr the 4th layer. As a conm 
qnence the doable ring formed by the 1st and 7th layers extends farther towards th 
apex & the base of the heart than the doable ring formed by the 2nd A 6th laven 
which latter doable ring extends fa* ther than the doable ring formed hj the 8rd A 6t 
layers ; and the 4tb or central layer is the least extensire of all. This explains th 
greater thickness of the wnllsof the ventricles towards the middle of their length tha 
at either extremity. - The enter layers, it may be added, are thinner than the inn< 
ones. 

The fibres of the three enter layers are inclined downwards & to the left on the anteric 
aspect of the heart, downwards A to the right on the posterior aspect i and ther beoon 
lers rertical in each snccessire layer. The fibres of the 4th layer are horisontal c 
transrerse. The fibres of the three inner layers are inclined npwards A to the lei 
on the anterior aspect of the heart, npwards & to the right on the posterior aspec 
crossing the fibres of the three enter layers, and becoming more A more vertical o 
longitudinal in the sacressire strata. 

Borne of the saperficial fibres, especially those of the posterior surface, pass round and en 
close both ventricles ; the mass of the fibres, howerer, eoclose bat one ventricle. 

In the three outer layers the anterior fibres proper to the left ventricle issue fh>m the inne 
& front part of the corresponding arterial A auriculo-ventricnlar openings A from th 
front of the interventricular septum; these anterior fibres pass downwards ft to th< 
left, with a few of the anterior common superficial fibres, and get to the back part n 
the apex. The posterior fibres proper to the left ventricle issue from the outer A bad 
part of the corresponding arterial A aariculo.ventricular openint^s A from the back r 
the interventricular septum ; these posterior fibres pass downwards & tf> the right, witl 
a somewhat considerable number of the po<«terior common superficial fibres, and get t 
the front of the apex. Here all the fibres, both anterior ft posterior, carl inwards ii 
a whirl-like manner, the anterior fibres going to form the three inner strata on th< 
posterior wall of the ventricle, and the posterior fibres going to form the three' inne 
strata on the anterior wall. 

In the right ventricle the fibres of the three outer layers issue partly from the correspond 
ing arterial ft auriculo-ventricnlar openings, and are partly continuous with thi 
posterior common superficial fibres. Descending spirally from left to right on th< 
posterior aspect of the heart, and from risrht to left oa the anterior aspect, they react 
the anterior interventricular groove. Here a few fibres are continued on to the lef 
ventricle, forming the anterior common superficial fibres} the greater number pasi 
backwards, however, in the interventricular septam, at the back of which they deons 
sate with the fibres of the left ventricle, and blend with the posterior oommou super 
superficial fibres. 

It must be added that none of the fibres, except a few of the most superficial ones, can nos 
be said to arise from the arterial ft aurioulo. ventricular rings. The strata are merelj 
oontinued opposite these ringSi the superficial ones into the deep onus*, and pice verm 
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fERVES of the HEA-RT?. 



Are derived from the cardiac plexuses, which plexuses are formed by the cardiac branches 
of the sympathetic and of the pneamogastric & recarrent laryngeal. 

CARDIAO NJEjRVEiS — Are the three cardiac nertes of tk<f sympathetic, the cervical- 
cardiac & the thoracic* cardiac nerves of the pneamoga «nc, and the cardiac bran- 
ches of the recurrent laryngeal. 

CARDIAC NERVES OP THE SYMPATHETIC — Are three in number, 
superior or superficial^ middle or greats &* inferior, and arise normally y>v/n the cor- 
responding cervical ganglia. The superior cardiac nerve, however, frequently 
arises partly from the communicating cord below the superior ganglion, and the 
inferior one partly from the first dorsal ganglion ; when the middle ganglion ia 
absent the middle cardiac nerve arises from the communicating cord between 
the superior h inferior ganglia. 
These nerves pass downwards & inwards to the base of the heart either singly or in con- 
nection with each other or with the other cardiac nerves, varying considerably 
in their relative size and in their precise relations to adjoining structures; 
when one of them is smaller than usual one of the others is increalsed in rise. 

On the right side of the neck the superior dr* the middle oardiao nerrei 
pass downwards beliind the common carotid artery, the former passing alto in front 
of the inferior thyroid artery & recurrent laryngeal nerve. They then cross the 
subclavian artery either in front or behind, and descend upon the trachea to the 
right side of the great or deep cardiac plexus. - On the left side the superior eardutc 
nerve usually descends into the thorax between &* in/rottt of the left common carotid 
dr* l^t subclavian arteries and crossed anteriorly the arch of the aorta to the superfi' 
cial cardiac plexus ; sometimes however it lies deeper than usual and then passes 
behind the aorta to the deep cardiac plexus. - The left middle cardiac nerve passes 
into the thorax between &* behind the left common carotid &* left subclavain arteries, 
and then descends behind the arch of the aorta to the left side of the deep cardiac 

plexus. 

The inferior cardiac nerve passes downwards & inwards to the deep cardiac 
plexus behifid the subclavian artery, and also, on the right side, behind the innottUnate. 

CARDIAC N8. of the PNEXTMOGASTRIC ft RECURR. LARYNQEAL 

Are divided into : 

Cervical Cardiac -Are divided into: 

npP£R Cervical Gajidiao - Small branches which join the oardiao nerves 
of the sympathetic. 

Lower CerItical Cardiac - One larg^ brimch which, on the right aide, des- 
cends along the innominate artery and joins one of the oardiao nerves 
destined to the deep cardiac plexus, and, on the left side, crosses the 
arch of the aorta to the superficial cardiac plexus. 

Thoracic Cardiac - Arise on the right side both from the trunk of the pneamo- 
gastric & from its recurrent laryngeal branch, but on the left side from the 
recurrent branch only. They all go to the deep oardiao plexus either singly 
or in ounneotion with the other deep oardiao nerves. 



25.5 



HE OABPIAG PLEXUS. 



Tlio cardfao norroH form two prfmary oardiao plAxniieR termed the snperflcial & the deep or 
groat, and two secondary plexuses, the anterior & the posterior coronary, which two latter 
plexuses are derived from the preceding, as are also in part the anterior A the posterior 
pnlmonary plexuses. 

SUPERFICIAL CARDIAC PLEXUS — The smaller. Is sitnated beneath arch of aorta 
in front of right pulmonary artery and on right side of ductus arteriosus. It com- 
municates by several filaments with the left half of the deep cardiac plexus. 

It is formed by the left superior oardiao nerve of the sympathetic, tlie lefc inferior cervical 
cardiac branch of the pneumogastric, and by several filaments from the deep cardiac 
plexus. It oflen presents a small ganglion, the ganglion of Wrisberg. 

It gives off the greater part of anterior coronary plexus, and several filaments to anterior 
pulmonary plexus of left side. 

DEEP OR GREAT CARDIAC PLEXUS — The larger. Is situated between trachea 
& arch of aorta, its right half lying above right branch of pulmonary artery, its left 
half lying rather on left side of trachea and being connected by several filaments with 
the superficial plexus. 

It is usually formed by every one of the cardiac nerves excepting the led superior cardiac 
nerve of sympathetic A left inferior cervical cardiac nerve of pneumogastric. 

Its right half sends branches - behind right pulmonary artery to posterior coronary plexus 
& to right auricle; -in front of right pnlmonary artery, outwards, to riifht anterior 
pulmonary plexus, inwards, in front of pulmonary trunk to anterior coronary plexus. 
- Its left half gives off: - several filaments to superficial cardiac plexus, numerous fila- 
ments to posterior coronary plexus & to left auriclCi a few branchea to left anterior 
pulmonary plexus. 

ANTERIOR CORONARY PLEXUS — la derived chiefly firom the superficial cardiac 
plexus, but partly also from the deep. It passes forwards between aorta A pulmonary 
artery and accompanies the left or anterior coronary artery & its branches. 

POSTERIOR CORONARY PLEXUS — !■ derived chiefly from the left half of the deep 
cardiac plexus, but partly also from the right. Its branches accompany the right or 
posterior coronary artery and its branches. 

The filaments of the coronary plexuses ramify in the substance of the heart and 
beneath the pericardium & endooardium. Numerous small gani^lia aro found upon 
them, es(>ecially in the vicinity of the boundary rings between the auricles A ventricle^*. 



PIiANCHNIG NEBVES. 



Usually three in number, and termed gneUt lesser, 6y least. 
Arise as follows from the six or seven lower dorsal ganglia : • 

Great Splanchnic Nervk - Ganglia from 6th or Gth to 9th or 10th : - Is also con- 
nected with the dorsal ganglia above as high as the 8rd, or sometimes even 

as high as the 1st. 

Lesser Splanchnic Nerve - 10th & 11th ganglia. 

Least Splanounio Nerve - 12th ganglion. 

Pass downwards & inwards upon bodies of vertebrss being either more or less separate & 

distinct from each other, or more or less plexiform, and frequently presenting, when 

pleziform, either one relatively large ganglion, the ganglion splanchnicum, or several 

smaller ones. 
Perforate diaphragm conjointly or separately. 

End, the two first mainly in solar plexus, the last mainly in the renaL - The majority of the 
fibres of the great splanchnic nerve descend directlv to \.^« v^toxVocw^x ^!^<^^s^^^KQBftk^^^^- 
The gnu tplMichnU ncrriA im ^\i\\% k ^rniVsi \i«JGw^>«^ «^ ^^»» '^'iSlf^Sf^ 
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GANGLIATED COBDS & GANGLIA of SYMPATHETIC 

QANQLIATED CORDS — ^^^ on each side & along the whole length of spinal oolnmn, oon* 
verging inferiorly upon the coooyz in the ganglion impar, and being prolonged snperiorlj 
into the head along internal carotid artery. They are asaally single, sometimes double, 
occasionally wanting here & there. Relatively to the size of the ganglia they are largest 

in the dorsal region. They are divided into : 

Corvioal Portion ~ I^i^s in front of transverse processss of cervical vertebrae behind 
internal jagnlar vein, and presents three ganglia (Vide Oerrical portion of Sym- 
pathetic). 

Thoraoio Portion *- I^i^s i^ front of heads of ribs & intercostal vessels, beneath plenrsd, 
on outer side of venae azygos, at first at a small distance from, and then close to, 

bodies of vertebrsB. It presents eleven or twelve ganglia. 

IiUXnbar Portion -* Penetrates into abdomen, on right side through a small opening in 
right cms of diaphragm, on left side either through aortic opening or through a 
small separate opening in left cms. It lies in front of bodies of vertebrsd on inner 
side of psoas, behind inferior vena cava on the ri^rht side, behind abdominal aorta on 

the left. It presents four or five ganglia. 

S&orftl Portion - I^^^s in front of sacrum on inner side of anterior saoral foramina, and, 

converging towards its fellow inferiorly, usually ends in the ganglion impar. 

PREVERTEBRAL GANGLIA — Usually three cervical, eleven or twelve dorsal, four or 
five lumbar, four sacral, one coccygeaL More or less oval or triangpilar in shape, and 

elongated from above downwards. 

Cdrvical - Vide cervical portion of sympathetio. 

Dorsal - Lie most of them in front of heads of ribs, the nine or ten first at a little distance 
from, the two or three last close to, bodies of corresponding vertebrss ; occasionally 
one or two ganglia lie opposite the corresponding intervertebral foramina. They 
are smaller than the cervical & lumbar. The first one is the largest and is often 
blended with the inferior cervical. The last one is usually stellate in shape, and 

is sometimes blended with the first lumbar. - They present : 

Soots, oe Branches of Comuunication with the Dorsal Nerves - Usually two in 
number: - Either both ascend obliquely upwards & outwards to join the 
dorsal nerve above just before its bifurcation, or one ascends as above de- 
scribed, and the other descends to join the dorsal nerve below in oorres* 
ponding situation. Sometimes one or two ganglia have a third root resulting 
from bifurcation of one of the roots to adjoining dorsal nerves, and even, 

occasionally, an additional root to second dorsal nerve above. 

Ihtbrnal Branches, or Branches of Distribution - Those from five or six upper gang- 
lia are small & greyish; they mainly supply thoracic aorta^A its branches, 
& bodies of vertebrae & their ligaments ; those from third & fourth ganglia join 
posterior pulmonary plexus. Those from six or seven lower ganglia are lar>^er 
A whiter! they give olEf a few small branches to aorta, and join to form the 

great, lesser, A last splanchnic nerves (Y. Solar Plexus). 

LnxnbSUT - Rather larger & more distinct than the dorsal, and situated at a greater distance 
from the corresponding intervertebral foramina, the first one often lying opposite 
body of second lumbar vertebra, and the last one opposite sacro* vertebral articula- 
tion. - They present : 

Boots, or Branches of Communication with the Lumbar Nerves -Two or three for each. 

Are longer & more slender than those of dorsal ganglia, and pass beneath the 

fibrous arches of psoas in company with lumbar arteries & veins. 

Internal Branches, or Branches of Distribution - Give a few twigs to bodies of ver. 
tebrss A their ligaments, and assist in forming the aortic & hypogastric 

plexuses. 

SftCral - Smaller than the dorsal A lumbar, and diminish in size as they descend ; lie 
close to inner side of anterior sacral foramina, those of opposite sides approximating 
as they descend, and usually blend in front o f coccyjc in a median ganglion, the 

coccygeaT ganglion or ganglion impar. - They present 

Boots, or Branches of Communication with the Sacbal Nerves - Usually two for each 

ganglion ; are short & smidl. 

IvTERjf AL Branches, or Branches of Distribution - Those of the two upper ganglia join 
inferior hjpogMtrio or peVno p\«x.ua\ \i\i« o\^«t% ^q^»^\ "Ql^-^ ths artaria 
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DIVISIONS OF THE MEDIASTINUM. 



The considerable bulging, below, of the middle mediastinnm as hitherto deflcribed 
unbalanced as it is hj any corresponding bulk above, haa long induced a general and not 
unnatural desire to add a horizontal division to the previous double vertical division 
which led to the classical description of three mediastina, - the anterior, the middle, 
and the posterior. Some want of harmony, however, regarding such horizontal division 
has long resulted among anatomists from the difficulty of agreeing upon an artificial 
demarcation where no precise natural demarcation exists. A horizontal division by a 
plane passing from the junction of the manubrium and gladiolus sterni to the lower part 
of the fourth dorsal vertebra is proposed, and now somewhat generally accepted ; though 
it has the evident inconvenience of cutting the arch of the aorta into three portions con- 
tained in different sections of the mediastinum,* and the superior vena cava and trachea 
each into two portions also contained in different sections, and, of course, of similarly 
dividing all the long organs, - as the oesophagus, thoracic duct, pneumogastric & phrenic 
nerves, > which traverse the thorax throughoutf This division recognises four sections 
of the mediastinum, ot four nudiastina, which, in so far as they differ from the older 
sections, - and it will be seen that the anterior, middle, and posterior mediastina, as below 
described, are considerably curtailed, - may be briefly described aa follows : — 

Superior Mediastinum. — Comprised between the manubrium sterni in front, the 
four upper dorsal vertebnc behind, the above-mentioned plane below Cwhich practically 
corresponds to the upper limit of the pericardium), and the upper opening of the thorax 
above.' It contains the transverse portion of the arch of the aorta, with the innominate 
artery and the thoracic portions of the left common carotid and left subclavian: the 
innominate veins and the upper part of the superior vena cava, and the left superior 
intercostal vein ; the trachea down to a little above its bifurcation ; the upper part of the 
several *<long organs" above named, including the left recurrent laryngeal nerve; the 
origins of the sterno-hyoid & -thyroid muscles ; the remains of the thymus gland. 

Middle Mediastinum. — Contains, in addition to the heart and pericardium, the 
ascending portion of the arch of the aorta, the lower part of the superior vena cava, with 
the termination of the vena azygos major ; the bifurcation of the trachea and the two 
bronchi ; the pulmonary artery with its two branches, and the pulmonary veins ; the 
lower part of the phrenic nerves. 

Posterior Mediastinum. — Contains the descending portion of the arch of the aorta, 
and the thoracic aorta ; the veme azygos major & minor ; the splanchnic nerves ; and, 
of course, the lower part of the *Mong organs," the phrenic nerves excepted. 

* At firtt sight Uiifl would appear not to be so, since, aooording to still recognised desoriptions, the 
level of the lower border of the fourth dorsal vertebra is that at which the arch of the aorta enda ; but all 
the levels of the thorax are now lowered by one vertebra (see Bifurcation of trachea, jco., page 256o), so that 
the termination of the arch of the aorta, not described embryologieaUy, should be placed opposite the 
lower border of the/^fth dorsal vertebra. The remark in the text does not of course apply to the aroh as 
described embrj'ologically (see page S66JX since this Is shortened at both ends. 

t It must be borne in mind that the segmentation of at least the superior vena cava and the arch 
of the aorta at the Junction of its first and second portions rests to a certain extent on a natural 
basis, - that of their pericardial investment. It is, roughly speaking, the portion of thef«e vessels invested 
by the pericardium that is contained in the middle mediastinum, and the portion that is not so 
invested that is contained in the niperior mediastinum. 
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two auricular appandices. A Mptam growl backwBi'df fTom the comiiMMi uilerior 
wall, bat it noC completed till after birtb, a commaDicalion (fotamen ovAle) being 
left between the two auricles daring the whole of ftctol life. 

(3.) A septum extending backwards from the distal end of the aortic bulb now 
divides the bulb iaio an anterior portion, or putmettaty artery, which remains in con- 
nection with tbe right Tentricle, and a posterior portion, or aorta trtptr, which remains 
rimilarlj' connected witb the left ventricle. 



Aortio ArohOB. 

Mucb confusion has resulted, in the description of the aortic orcbeii from tho 
lax D9e of terms. It will be endeavoured here to introdnce some precision. It will 
farther be attempted to make tbii difflcnlt subject as comprehensible as it is susceptiblB 
of being made by stating the fiicts of the case, first in reference to the fcetal strncturea, 
then in reference to the normal adnlt rtructares, and finallj in reference to the abnormal 
adnlt structures most frequentlj met with. A portion of Section IV. is quoted from 
the admirable article on the subject in the last edition of Quoin's " Anatomj," 

For the sake of clearness, the two primitive aortte wilt be taken to consist of an 
ascending portion, or aictading reel, ot a descending portion, or dtietitding ract, and of an 
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npperarched portion, lit first aartic arck. Ot the four arcbei, -termed second, third, fourth, 
and Ofth aortic arclies, - which appear in succession behind the fint aortic arch, tbe three 
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latter, the third, the fourth, and the fifth, are alone of practical significance to the 
anatomist. It is the evolution of these three arches only that is at all clearly made ont. 
Very conflicting riews still prenrail with reference to the evolution of the two other, or 
two first aiches, though definite statements, as will be seen below, are now put forward as 
to their transformations. 

With reference to its subsequent evolution, the ateeftding root may be divided 
into two portions, - an upper portion Cabove the fourth arch), and a lower portion (below the 
fourth arch), - the latter evolving differently on the two sides of the neck, and the former, 
on the contrary, evolving similarly on both sides. 

Upper portion of the Aseending Root. — The lower part of this, - that between the 
third and fourth arches, - becomes the common carotid axteiy ; the upper part, - that above 
the third arch, - becomes the external carotid. 

The Lower portion of the Ascending Root^ - that below the fourth arch, - forms, on 
the right side, the iftnominate artery ^ and, on the left side, where it soon becomes much 
larger, the portion of the arch of the aorta that is comprised between the innominate and left 
eommati carotid arteries!^ 

The left fourth arch forms the portion of the arch of the aorta beyond the origin 
of the left common carotid. 

The right fourth arch forms a portion of the subclavian artery [as far as the origin 
of the vertebral (Qnain), or of the superior intercostal (Macalister)]. 

The left fifth arch iiXVDR the distal part of the pulmonary arteryt and the 
ductus arteriosus, - two lateral branches being given off to the lungs. 

The ri^ fifth arch disappears. 

The third arch forms on both sides the first part of the internal carotid artery. 

The Descending Root atrophies, on the left side, between the third and fourth 
arches, and, on the right side^ both between the third and fourth arches, and below the 
fourth arch. The upper part of the descending root^ - that is, the part between the second 
and third, and between the first and second arches, - becomes the upper part of the internal 
carotid artery. 

Thi^ posterior part of the two first arches atrophies. There are probably developed 
from the anterior part of the first arch the internal maxillary and temporal arteries, and 
from the anterior part of the second arch the lingual and ascending pharyngeal arteries, 
and also, perhaps, the occipital and the posterior auricular arteries. 

III. 

Normal Adult Struotures. 

The above statements in reference to the embryonic state may now be put 
conversely, and made referable to the adult condition. 



* It will be seen, and the point will be made plainer further on, that the poriion of the arch of ike 
aorta compriud between the iunominait artery and the left common catotid is the homol<^^, on the left 
side of the body, of the innominate artery on the right side. 

The portion of the arch of the aorta oomprised between the commencement of the aorta and the 
origin of the innominate artery, - that is to say, the portion of the completely developed normal arter>' 
contained in the pericardium, - resulting, as has already been stated, from the partitioning of the aortic 
bulb, win be seen to be the common trunks which bi/krcates into the two originally equally important 
homologous arteries above referred to. 

t The portion not contained in the perioardionu 
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The d*stal part of the pulmonary artery and the ductus arteriosus are the 
modified left fifth arch, - the branches to the right and left lungs being two lateral 
branches subsequently given off from the above trunk. .The prpximal portion of the 
pulmonary artery contained within the pericardium is the anterior half of the partitioned 
arterial bulb. 

The portion of the arch of the aorta contained within the pericardium is the 
posterior half of the partitioned arterial bulb. The portion comprised between the ifmomi- 
note atid left commofi carotid arteries b the modified lower part of the left ascending root. 
The portion comprised betiveen the common carotid artery and the origin of the left subclavian 
artery is the modified left fourth arch. The portion beyond the left subclavian artery is the 
modified lower part of the left descending root. Embryologically, the arch of the aorta 
consists, therefore, of four different parts. 

The innomifuUe artery is the modified lower part of the right ascending root. 

The common carotid artery is the portion of the ascending root comprised between 
the third and fourth arches. 

The external carotid artery is the modified upper part of the ascending root, - that 
is to say, the part of the ascending root above the third arch. 

The internal carotid artery has long been known to present two portions, the first 
portion being the modified third arch, and the second portion being the modified upper 
part of the descending root, in which the current of blood has been reversed. It is now 
stated that there is a third or terminal portion of the artery formed by a branch given off 
from the back part of the first aortic arch. 

The subclavian artery consists of three portions on the right side and two on the 
left. On the right side there is a first portion formed by the right fourth arch.* For 
the remainder of the right artery, and the whole of the left artery, the following develop- 
mental processes present : — 

The two primitive descending aorta: give off a series of lateral or intersegmental 
branchest or, morphologically, and as Prof. Macalister calls them, ** intercostal arteries." 
Of this series of ** intercostal " arteries, one passes out on either side between the first rib 
and the costal process of the last cervical vertebra. This artery, as the other intercostal 
arteries, divides into a posterior or dorsal branch, and an anterior or proper intercostal 
branch. The posterior or dorsal branch becomes either the vertebral artery [Schafer], or 
the superior intercostal [Macalister]. The anterior or proper intercostal branch becomes 
the portion of the subclavian artery external to the collateral named, - that is, practically. 



* This first portion of the right subclavian artery is the homolojoie, on the right side of the body, 
of, on the left side, the third portion (embryologically) of the aroh of the aorta : these vessels are developed 
from the corresponding aortic arches (fourth arches). One might be tempted to refer, iu oonfirmation of the 
homology alluded to, to the fact that both arteries are embraced by the inferior or recurrent laryngeal 
nerves. This would be falling, however, into a gross morphological error. It is, morphologically, the two 
fifth arches, not the two fourth arches, that are embraced by the inferior or recurrent laryngeal nerves. 
But the fifth right arch, becoming obliterated, is replaced on the right side, In reference to the relation 
referred to, by the fourth right arch, - that is to say, the right subclavian artery. In regard to the left side of 
the body, it will be noticed that the left recurrent laryngeal nerve embraces the arch of the aorta on the 
left side of the ductus arteriosus, - ergo^ changes of position resulting from the retrocession of the heart 
into the thorax being allowed for, it embraces the distal portion of the left Jifth arch, the ductus 
arteriosus. See further Section IV. (The recurrent course of the inferior larjngeal nen'es is explained 
by the ^^radual retrocession of the heart and great vessels fron) the neck into the thorax ) 
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the third portion of both fullj oToIred tobclayian arteries. The portion of the sabelarian 
artery iniernal to the collateral branch named, - that is, practically the whole of the first 
and second portions of the left artery, and such parts of the first and second portions of 
the right artery as are not formed by the fonrth arch, - is then developed from the common 
tnink of the abore-named 'Mntercostal*' artery.* 



IV. 

AbnormalitieB. 

First or Pericardial Portion of the Aortic Arch^ &• Puimortary Artery, 

The aorta and pnlmonary artery may conmianicate more or less freely through 
deficiency of the aeptnm between them ; they may be united into one common trnnk, in 
connection with a single heart, like that of fishes; they may be transpoFcd, the pulmonary 
artery communicating with the left, and the aorta with the right ventricle. 

Extra- Pericardia I Portion of the Aortic Arch, 

There may be a complete double aortic arch. Here the right fourth arch and the 
lower part of the right descending root have developed along with the corresponding 
structures of the left side. The correctness of the remarks in the foregoing footnotes will 
here be apparent : The aorta bifurcates into two originally equally important trunks. 

There may be a complete transposition of the arterial and venous sides of the heart, 
and of the aortic arch & pulmonar}' artery and great veins of the root of the neck 
(dextrocardia), as in birds, - which condition may be accompanied by a similar transposition 
of the viscera generally (situs inversus). 

Without any other abnormality, there may be a simple change of side of the aortic 
arch^ the vessels arising from the arch being, from before backwards and from left to right, 
a left innominate^ a right common carotid^ and a right subclavian^ - the recurrent laryngeal 
nerve further forming its sling round the aorta on the right side and round the subclavian 
artery on the left. Here the right fourth arch and right descending root have developed 
instead of the corresponding structures of the left side. 

Descending Ai/rta and Aberrant Subclavian Artery, 

The right subclavian artery is not unfrequently detached from the early 



* The Uteral portions of the embrj'o, - and the limbs, - being of late growth, the dormi Interooetal 
branches of the ** intercostal " arteries are antecedent to the proper intercostal branches. These are then 
sometimes described, therefore, as being dven off from the former. In particular, the intercostal artery 
which goes to form part of the adult subclavian artery is described by Prof. SohXfer as a branch of the 
vertebral "The vertebral artery," says Prof. Schlifer, "gives off from its commencement a branch for 
the upper extremity, which branch subsequently exceeds the parent trunk in size, and forms part of the 
subclavian, the name being extended to what was originally the commencement of the vertebral. ** Prof. 
Macalister gives practically the same account, but applied to the superior intercostal. It will be seen that 
on the left side the subclavian is entirely an artery of new formation, while on the right side it is partly so 
and partly one of more ancient date. 
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part of the srcfa, and Men to arin from the back of the deacending poitkm. Sach u 
artery ii tenDsd "aberranl." It ^i the tonrth brtnch gireoofE from the aorta, the three 
praTiODi branches being in snccestion the right commOD carotid, the left comnioD carotid, 
and the left snbclavian. The arterj reaches its normal dtnation on the fint rib between 
the scaleni moEcIcs bj paaeing behind the aortic arch, the trachea, and the msoptt^iu, 
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and it ib not looped round b; the interior laryngeal nerve, which nerre in this caae 
pauea directly to the larynx. Here the right fourth arch bai atrophied, and It ia 
the lower part of the right descending root that conveys the blood to the terminal 
portion of the snbclavian artery. The loft fourth anh being absent, the inferior 
laryngeal nerve is not drawn dovm ont of its conne to the larynx.* 

An easily explained approach to the above condition may alao present. With 



* The " arteria abemiu " of adult hunun uUom}', ud tti oooailoMns' cnlugad oondltloD, bms 
hare b« referred to. Thli utety 1« luuslljr ■ veiy snuill bnuich nrUiig tRMn tb« DDder nitflioe at Itao 
ri)rlit •abcltvlan. or from Ui« liitht luperior IntaraofUl [coMfl-oerricml dunk, UioiiZliter], irhloh deKmdi 
behind the nmpha^ng, either to be lost in the connectirc titane la front ol the rertebno. or, wheo It ii 
lu^er tbui luiul, to Join tlie thonclo urta belov the dsctns uterioeue. Thii uteir ii the remiiiDa of 
the lower p>rt at the rli;hl desoendiag root. When, u eometlmea oomin, the unill CODunencement of the 
riRht auboUriu uterj, - the fourth ri)(hC arch. - beoomca oblllentted. thie ohunel dilutee, luid oonBtilutee 
Ihe main trunk luppljin; the apper Unib. - which (nuik uIhi U/lmotI from ihe >rah of the Mria, uid 
piMM behind the tmchea and mophagns. In auch oua (here la neceeurlly a direct, not • rEounent, 
coune of the right inteiim laryngeal Dene [HacaliMer], 
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an aberrant sabclayian artery, the right vertebral artery may arise from the innominaU : 
It is a persistent, bat slightly deTeloped right fourth arch, that gives off this branch. 
Here the inferior laryngeal nenre takes its usnal recurrent course. 

These abnormalities may occor on the left side in connection with a right aortic 
arch. 

The case of the former abnormality so occnrring, is particularly interesting. 
The left subclavian artery arises from the lower and back part of a right aortic arch by 
means of a kind of pouch which represents the junction of the persistent primitive dorsal 
aorta with the obliterated ductus arteriosus. Here the left recurrent laryngeal nerve 
loops round the arch thus constituted. Associated with this abnormality are numerous 
varieties in the closnre of the ductus arteriosus. 



Varieties in ITmnber and Position of the Branches arising firom 
the Arch of the Aorta. 

** These branches may all be collected into one trunk, or they may arise 
separately from the aorta to the number of six. In the rare case of one trunk, we may 
suppose the origins of the right and left arches to bo nnited, and the fourth left arch 
to be much shortened, thus bringing all the branches together, as naturally occurs 
in the horse, forming what is called the anterior aorta. 

**The cases of two vessels from the arch may be of two kinds: in the one, 
which is the commonest of all the varieties of aortic vessels in man, and Is the normal 
condition in most apes, the left carotid is united with the innominate artery into a 
common stem ; in the other, which is exceedingly rare, there are two innominate trunks, 
as in the bird. 

** Three is the normal number of branches arising separately from the arch in 
man and some other mammals. There is, however, a rare form of variety in which the 
number is the same, and in which, as occurs naturally in some cetacea, the snbclaviaus are 
both separate vessels, and the two carotids spring from a common stem in the interval 
between them. 

*' The commonest form of the condition in which there are four vessels taking 
origin from the aortic arch Is that in which the left vertebral artery arises between the 
left carotid and subclavian arteries. The origin of four large arteries in the order right 
carotid, left carotid, left subclavian, and right subclavian, has just been referred to. A 
much rarer form is that in which the vessels arising from the arch are successively 
the right subclavian, the right carotid, the left carotid, and the left subclavian arteries. 

'* The number of five arteries proceeds from the separate origin of the right 
subclavian and left vertebral arteries. 

** In the case of six vessels proceediug from the single arch, of which there are a 
few instances described, the vessels were in the following order, which is that which 
might be anticipated from the mode of development, viz. : right subclavian, vertebral 
and carotid, left carotid, vertebral and subclavian arteries." [Quain's *< Anatomy," 
10th ed.] 
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THE AOBTA DESCBIBSD EMBBYOLOGIOALLY. 

The origin of the Aorta from the *< ascending root," left *'foarth arch," and 
** descending root," as above described, is taken by " advanced " writers of to-day to 
warrant a re-description of the vessel less striking at first sight, bnt really more remark- 
able, for its boldness, than the re-description of the visceral crgans according to His' 
plaster of Paris models. 

The new description of the Aorta, as divided into ** Ascending Aorta," 
'' Transverse Aorta," or ** Arch," and " Descending Aorta," found in the latest editions 
of several text-books, is given below. But it should be noted at once that the 
"Arch" described from the embryological standpoint is but a portion (the central portion) 
of the Arch as usually described ; and, further, that it is not the Arch as yet referred to, 
or ever likely to be referred to, either by the physician or surgeon, who treats, say, the 
aneurism, or by the pathologist, who notes the site of the atheromatous lesion. Here is 
simply a distinct and undeniable instance of the encroachment of the scientist upon 
ground of which the professiou alone are competent to judge. Writes Prof. Macalisier: 
** Morphology .... has given Anatomy a new aspect." This it undoubtedly has ; bnt 
through professional supineness, and for a time only, it is believed. There is no escape 
from the dilemma : *' You must found your anatomy on the facts of the dissecting room, or on 
embryolo.i^y and morphology — on what is visible and tangible, or on what is not so. In 
the former case you get a practical knowledge of anatomy — in the latter you get an 
abstract and theoretical knowledge ; in the former case you get anatomy familiar to the 
eye and the 6nger — in the latter case you get anatomy as a mental conception ; in the former 
case you get the anatomy of the surgeon — in the latter case you get the anatomy of the 
scientist."* (See *^ Old and New Schools of Anatomy," page 25.) Nor is there any escape 
from this authoritative conclusion : " Embryology and morphology are most interesting, but 
they do not fit a man for the practice of his profession." (See letter of " A Former 
Teacher of Anatomy," page 321.) 

There is with many a natural tendency to blindly accept all later views and 
statements as necessarily and properly superseding earlier oner. It is hoped that the 
foregoing examination of the basis on which, in this instance, - and this is but one instaoce 
among many, - the newer views and statements rest, may at least transfer the question of 
their acceptance to higher ground, - that of the previous question, whether the said basis 
is a desirable one, or not, on which to found anatomy for Medical men.* 

* It is for similar reaaone ttiat we must now have saeral and coccygeal aort», with new arterioles 
almost innumerable ; that the external Jugular vein must now begin at the mastoid process ; that the 
internal Jugular vein must end at the upper border of the thyroid cartilage ; that the descendens noni 
nerve must no longer l>e a branch of the hypoglossal ; that numerous muscles must be re-named, and 
several new ones created ; that the description of the brain must be so re-modelled as to make it 
almost unrecognisable ; &;c., &c In not one of the above instances are the requirements of practice 
if) an^ way considered. These, indeed, are entirely sacrificed : W^ must no longer have a femoral ring 
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*^ The Afloending Aorte i» aboal two inohef in length. It oommenoea at the 
npper pert of the left rentricle, and on a level with the lower border of the third eoetai 
cartilage behind the left half of the etemum ; it paases obliquely upwards, forwarde, and to 
the ri^t in the direction of the heart's axis, as high as the upper border of the eecmd 
right eottal cartilage^ describing a slight cunre in its course, and being sitoated, when 
distended, about a quarter of an inch behind the posterior surface of the sternum. This 
portion of the aorta is contained in the cavitj of the pericardium i and, tog^er with 
the pulmonarj artery, is invested in a tube of serous membrane, continued on to them 
from the surface of the heart. The Ascending Aorta is covered at its commencement by 
the trunk of the coronary pulmonary artery and the right auricular appendix, and, 
higher up, is separated f;oni the sternum by the pericardium, the right pleura, and 
anterior margin of right lung, some areolar tissue and the remains of the thymus gland ; 
behind, it rests upon the root of the light lung and left auricle. On the right side, it 
is in relation with the superior vena cava and right auricle ; on the left side, with the 
pulmonary artery.'* 

** The Aroh, or Transyenie Aorta, commences at the upper border of tke 
eeeond chondro-stemal articulation of the right iide, and passes from right to left and 
from before backwards, to the left $ide of the lower border of the fourth dorsal vertebra. 
behind. Its upper border is usually about an inch below the upper margin of the 
stemnm. Its anterior iarface is covered by the pleurco and lungs and the remains of 
the thymus gland, and crossed towards the left side by the left pneumo-gastrlc and 
phrenic nerves, and superior cardiac branches of the left sympathetic, and by the left 
superior intercostal veins. Its posterior surface lies on the trachea just above its bifur- 
cation, on the great, or deep, cardiac plexns, the (esophagus, thoracic duct, and left 
recurrent laryngeal ncnre. Its upper border is in relation with the left innominate 
vc'in ; and from its upper part are given off the Innominate, left common carotid, and 
left subclavian arteries. Its lower border \h in relation with the bifurcation of the 
pulmonary artery, the remains of the ductus arteriosus, which is connected with the left 
division of that vessel, and the superficial cardiac plexus ; tlie left recurrent laryngeal 
nerve winds round it from before backwards, whilst the left bronchus passes below it." 

" The Descending Aorta is divided into two portions, the thoracic and the 
abdominal, in correspondence with the two great cavities of the trunk, in which it is 
situated.*' 

^ The Thoraoio Aorta commences at the lower border of the fourth dorsal 
vertebra on the left side, and terminates at the aortic opening of the diaphragm, in front 
of the last dorsal vertebra. At its commencement, it is situated on the left side of the 
spine ; it approaches the median line as it descends, and, at its termination, lies directly 
iu front of the column. It is in relation in front, from above downwards, with the hft 
pulmonary artery, the left bronchu»,y the pericardium, and the (Bsophagos; behind, with. 



(•ee pw S28X; and, per contra^ we matt have r periniDal ledge, made to look like a triangular pieoe of card- 
board wilh a round hole cut in the middle of it It must be plain to all whose eyes are open, that the 
effort is being made to subordinate anatoiiiy, and this no longer the anatomy taught by dissection, to a 
general study of animal (and v^r^table) life, in itself and in its origins. Is this the kind of Anatomy 
we want as medical men, except, - the tables being turned, - by wi^ of teohnical accomplishment, or more 
or less decorative scholarship T 

t It will be seen that what is usually described as the descending portion of the arch of th« aorta 
is mer^ into the " thoracic aorta," 
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tbe vertebral oolDnin andveiu M7KM mlDor; on the riglit side, with the rena aiygou 
major and the thoracic doct; 00 the left side, with the left plenm iind laug. The 
(ssophBgoa, with iU accoin panning nervee, liea on the right si<le uf the norta aboTe; bat 
at the lower pari oF the thorax it sett in front of the aorta, and close to ibe diaphragm 
a sltoated to its loft side." (Otsj's Anatomy, 13ih Edition.) 

Abdominal Aorta.— Vide Tablete, p. 126. 

Saorol & Coooygeal Aorta.— Vide p. i5!d. 

1" Tbe Cardiac Bings. ~ Tbe pceition of the varioos oriRcea is ns follows :— 
The pulmoiian/ orijicr is eituatud in tbe upper angle formed bj the articnlation of thinl 
left cestal cartilage with the stemnm; tbo aix-lie mifirx is a little below and internal 
to HitB. bebinJ the left border of the Blcmuin, dote 10 tbo articulation uf the third lef_l 
costat cartilttiw •*• 'bia bone. The left ci"iculo-i-entricular opetii'nij U behind the rtemnm, 
ntHer to (Ge left of the median line, and opposite the fourth costnt cartilages. The 
righl auriaUo-irtniricvhr B/^nivg is a little loirer, opposite tTtb fourth- interspace, and in 
the middle line of tlio body." (Graj's Anatomy, 13th Edition.) ~ "^ 

" Surface Form. - In order to show the extent 0! tbe heart in reintion to the 
front of the chest, draw n lino from the lower border of die second left cosla! cartilaBe, 
one inch from the sleroam. to the npper border of the third right costal cartiUge, balf 
an inch from the ateraam. This represenli the bofo line, or upper limit of the organ. 
Take a point an inch and n half below, and three-quarters of an inch iutemal to the left 
nipple, -that li, about lliree siid a half inches to the left of the median line of the body. 
Tbia represents tbe apex uf ibi.> heart. Draw a line from this apex point, with a elig> t 
convexity downwards, to the junction of the seventh right costal cartilage to tbe eternDm. 
This represenla the lower limit of the heart. Join the right extremity of the first line, - 
that is, the bofe line, - with tbe right extremity of this line, - that is, to the seventh right 
chondro-gtemal joiot, - with a sLght curve outwards, so that it projects aboat an inch and 
a half from tbe middle line of the steroam. Lastly, join the left extremity uf the baae 
line and the apex point by a line curved sligbtly to [he left." (Qnj'i Anatomy, I3th 
Edition.) 

The firat of the two foregoing paragraphs is reproduced with pleasuro as giving 
the data of exact r^aearcb as opposed to those resulting from tbe ordinary disBecIion of 
the cadaver.* With reference to tbe second paragraph, however, it is leepectfully asked, 
Tt tliii Anai/nusf It la plain Ibat it is not the "anatomy of Che human l»dy as taught by 
di»ection," - " tbe anatomy of tbe cutaneous stractures, then tbe different layers of 



rewareh ahould tnke preceUenw ot ordlniir)- diHectin;. Tl 

all |»i-l», that an/ruli, muat ol oonrto be lully KOOpled. y 

Dllcn ol primary ImpoitaiiDe to the attnluoient ot llial ptwonal IraowlcflKe which nloae la of 

«n ewentliUy applied spiBuca aa Mfdioine. 11 la lull* poaalLle to Hm (ly nny pradalon in ci 

nwdtd. ii lor the attainment ol the aome, aoeh methods ol nsairvh or verill(«tloo have 

K-hlnh are alone withlp Iha reach o( the iodivldnal learner. This appesn to b« the oa« 
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muscles with their appertaining veflsels and nerves examined in succession " (Ellis). 
Neither is it the practical or applied anatomj *' to help sargeons in their dailj work '* 
(Lnther Holden) ; tinoe there is nothing hnt what allows the light-hearted yonth to 
simplj learn it off bj rote to " reproduce at the next examination/' and afterwards totally 
forget it. To the Anthor'i mind it is regrettable that there should be presented as 
anatomy, without a distinctly qualifying epithet, anything that is not simply what, 
irrespective of pre-formed opinions or special objects, is to be seen and handled 
in the dissecting room. The Author must again express the hope that he may 
not be misunderstood. He is as much in favour of *' scientific" anatomy, and of 
"applied" anatomy, as anyone can be. But he would press, on the strength of 
the deepest conviction, that such aspects of the subject be brought out in separate 
treatises, on the model, say, on the one hand, of Bland Sutton's *< Ligaments," and, 
on the other, of Holden's *' Landmarks " (or on the lines of his own little book of 
'* Aphorisms ") ; and that ^* Dissectional *' anatomy be allowed to stand alone, unmixed 
with anything not based upon the personal work of the learner with his scalpel and 
forceps. This is, he submits, the one form of anatomy on which, for mediod men, 
everything else should rest. 



Altered Levels. 

The trachea bifurcates opposite thb fourth dorsal vertebra. ( 

The right bronchus enters the lung opposite thejith dorsal vertebra. / 

The left bronchus enters the lung opposite the sixth dorsal vertebra. I 
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DEVELOPMENT OF THE CEirFBAI. VENOUS SITBTEIL 

The central venons system results from the metamorphoses of the cardinal, and 
of the Titelline ft umbilical veins. 

Cardinal Veins. 

These are four symmetrical and parallel veins, two superior (jugular, or primitive 
jugular veins) and two inferior (or cardinal veins proper), which lie on either side 
and along the whole length of the spinal column, and converge towards the heart, - 
those of either side joining to form two short trunks, the csnals of Cuvier, which open 
into the auricular portion of the heart on eitherside of the vitelline or oipphalo-mesentorjc 
vein. ' 

The cardinal veins receive numerous lateral branches, or ** intercostal " veins, 
from either side of the body. 

A 



FlO. 22.— DIAGRAM OP THS CARDINAL VKIKS. 

rj., right upper cardinal vein, or right Jugular ; l.j.^ left upper cardinal vein, or lefi Jugular ; 
r.c, {.c, right and left cardinal veina ; r.C.^ LC, right and left ducts of Cuvier. 

When the upper limbs develop, two of these veins enlarge, and become the 
subclaviang, (See Diagrams J3, C, and Z>.) 

The portions of the superior cardinal, or primitive jugular, veins situated above 
the subclavians become the external jugular veins.* 

The portion of the right primitive jugular vein below the subclavian becomes 
the right innominate vein, superiorly, and the superior vena cava, infcriorly. The corre- 
sponding portion of the left primitive jugular contracts into the left superior intercoatnl. 



* At this stage there is no internal Jugular vein. It is the external Jugular vein which first, 
through the mastoid foramen, druns the blood from the lateral sinus ; and it is through the gradual closure 
of the mastoid foramen, and the consequent decrease in size of the external Jugular vein, that the internal 
Jugular vein subsequently develops, and. Joining the lower part of the primitive Jugular, comes in a large 
measure, to take the place of the external Jugular. 




r. iM., L ibcL, ritbt ind left (uboUrUn i 
n; r.C, right IniMiniinatc vain; l.l, left InnoBiini 
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The left innominate vein is at first a small commnnicating branch which descends 
obliqncly from the left primitive jagular jost below its junction with the subclavian, 
to the middle part of the right primitive jugular. This communicating branch 
enlarges, while the part of the left primitive jugular situated below it diminishes. The 
former then conveys towards the heart, first the greater part, then the whole of the 
venous blood from the left side of the head & neck and from the left upper limb, 
and takes the place of the latter. - The latter, its communication with the auricle 
being interrupted, and the course of the blood in its interior being reversed, then 
becomes, as above stated, the left superior intercostal. 

The portion of the right primitive jugular vein comprised between the right 
subclavian & the newlj formed left innominate, now becomes the right innominate. 

The portion of the right primitive jugular vein situated below the left innominate 
becomes (with the corresponding duct of Cuvier) the superior vena cava. 

The right inferior cardinal vein forms the vetia azygos maJorfOni the lower part 
of the inj'erior vena cava. 




FlOe. 26 & 27.— DUQRAMMATIC OUTLIMB OP TBI VSSnoX OP THE LEFT SUPBBIOB CAVA (B), AKO OP A CASE 

OP ITS mSISTBKCB (P)l (QUAU(.) 

[The two views are from the front, the heart being supposed to be removed or seen through.] 



I, I't external Jugular veins ; f , f ', subolavian veins ; 5, right innominate ; 5', right or regular 
superior cava; 4, left innominate, normal in A, rudimentary in H; in A, 6, the opening of the left 
superior interooetal vein into the left innominate, 5', the left duot of Cuvier with the vestige of the left 
superior cava ; in J9, the left superior vena cava abnormally persistent ; 6, coronary sinus ; 7, superior 
intercostal vein of the left side (Left superior cardinal) ; 8, vena asygos major (right lower cardinal) ; 
7'f 8't some of the upper Interooetal veins ; 0, opening of the inferior oara with the Eustachian valve. 
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The upper pari of the inferior vena cava is formed by a commanicating branch 
which joins the latter to the vitellioc vein 

A commanicating branch which passes from the left lower cardinal to the right 
lower cardinal forms the vena azygos minor. The npper part of the left lower cardinal 
then becomes the If/t upper axygos. 

The left dact of Cavier disappears in the main, its central portion remaining, 
however, as the coronary sinus (Fig. 4). 

Oocationally the left duet of Cuvier aiid the lower part of the left up)>er cardinal persist, forming 
a left superior vena cava, - in which ca»e the left innominate vein is quite small or vestigial. This 
arrangement, and its homological derivation from the normal arrangement, are well illustrated in the two 
preceding woodcuts. There may persist a mere vestige only of the left superior vena cava, forming the 
vestigial vein of Marshall. 

Some morphological interest attaches to both internal iliac veins and to the right common iliac 
These are remains of the terminal part of the two inferior cardinals. The U;ft conunon iliao vein u merely 
a transverse anastomosis between the lower part of the two inferior cardinals, similar, in the lower part of 
the body, to the left innominate vein, in the upper part. Just as there were originally two superior vena 
oav», so there were originally two inferior venie cava, formed, in their flower part, out of Uie middle 
part of the two inferior eardinaln. As does the left superior vena cava, so docs the left inferior vena cava 
disappear, through the formation of a transverse anastomosis, - though it also leaves sometimes a vestige 
behind it. This arrangement gives the key to variouH rare abnormalities, and explains why the spermatio, 
suprarenal, and inferior phrenic veins open into the inferior vena cava directly, on the right side, and in* 
directly only, on the left side. The external iliac veins, with the veins of the lower limb proper, are veins 
of new formation. 



Vitelline and Umbilioal Veins, and First Portal Ciroulation. 

The left or penistent vitelline or omphalo-mesenteric vein opens at first into the 

common auricle between the ducts of Cuvier. and then, after the separation of the two 

auricles, into the right auricle between the same ducts, which latter have now become 

transformed, the right one into the termination of the superior vena cava, and the left 

one into the cwranarw sinus, 

G 




FlO. 28.— DIAGRAM or THE mxt PORTAL CIRCULATtOK. 

Lvit, D., left or persistent vitelline or omphalo-mesenterio vein. 

A little below the heart, it receives the umbilical vein (unimportant at this 
stage), and becomes surrounded by the liver, in the interior of which it breaks up into 
a capillary plexus (venas hepaticas adheventes & rehevente^) - the branches of which 
plexus again unite into venous trunks, the hepatic veins, which latter open into what 



- The portal vein is d 
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iaa here been called the "tommtm iit/erior eaval trank.''' 
coDstltuted in ita Jirit orpriiailieeform (Dingnim G), 

Thia first portal Tein receives itt blood main'y, aljirtl,'/rrm ihe Umbilical vtiieh ; - 
The nmbillcal Teslcle is now at ita m&.-(iaum, wfaile the inteecine and abdominal viscera 
•re ttilt □ ndeve loped : tlierefore the omphalic brauchee of the ompbalo-meaentcric veins. 
I.e., tbe branehea wbicb proceed /roiw the uinbilical vriic/r, predominate over the inewHleric 
branches. Suliaequeiitly, as, on the one bind, the inleeCine and abdominal riBcera develop, 
while, on the other hand, ibo umbilical vesicle becomes exhausted, so also does tlie 
relative importaoce of the tiro fint lources of the portal blood Ijecome rereracd : • After 
■ while the lupplj from the naaileric branches comes to exceed the suppiv from Ihn 
omphalic branches. 



VlteUlne and TTmlillioal Veins, and Second Portal Oiraulation. 

Tbe allantoic vesicle now appears. It carries out with it the two umbilical 



arteries, and brings back the two umbilical v 
disappeara. 



», of which the riRht one, however, s 




The left or persistent timbliical vein joins with the left i 

■ "Caminon lahiior Caval Tmok."- The Wo Btstemcniti. Hufflciuitl)' eonect in i 
y, nsonly, - "lAnl llu hcpalic veitu op™ ijilo Wis inferior mim torn," uid "II 
oa opens into the avriryilar porlion of tix Aeart,"-are flcarcel^ oomc-t \n cm 
itat«meiit is Uiat both thr hepatic veiiis and the inferior ven& »va open into the \ 



On heart. -The nune "Cohhon 
perntUnt vH^ine or mnpAofo-iK. 
ia beliered that the tdoplion ol I 
previils, nithout entailinti the din 
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ompbklo-mueDteric vela in the nbttance of the lircr,* and lakes, at the slUnlola 
increaae* in aiie while the nmbillcal veaiclc diminlihea, a more anil more imporlnnt 
•hare in the fortnatioa of the portal capillary plexua. - It romei to (upply ihe left lube 
ciitlrelj,aDd sends a /ar^ c0HjiNuiii»i(ini( braHeh to ikt omphato-rnftmltnc twin, which branch 
parllf (oppllet the right lobe (Diagramg // and I). 
There are now twoyorlal veini. 

TitfllUne and Umbilical Veins, and Parmanent Portal Ciroulation. 

The liver aooo receiTes more blood from the ambilkal Tcin than from the 
vitelline, and receives more blood than it requires. Ila Teasels are then reliered ■• 
follows (Diogruns / and J) : - 

A second commnnicating branch, the daclai vcnonu (Diagram /), formed by tha 
dilatation of one ol the hepatic capillaries, joins the nmbilical vein to tha "cMnmon 
inferior caval trunk," and conveys part of the blood from the former directly to th4 
interior v«na cava, and to the heart. 




ri., lA.. rifht »Dd talC branchea ol the porul t«li 



At birth, both tlie fnitul of the umbilical ttin and the ductut rmonw becoma 
obliterated, bnt the inmchtt of diitriOulioa of the umbiliral vein, and its eomnamicatiig 
braiuJt to the ompiialo-raeaeDleric vein penist (Diagram J\ - the circulation in the Utter 
branch being, however, ncerird. 

• ttu umbilical leln nrat opcni into the vitelline vein aboH the iivef. But throUKh tb* 
development ol ■ colUtemI bi»nch below the liver, and the utrophy of the upper put ol tb* orlginil trunk, 
> to open Into the vitelline vein balea tbe llv«r. 
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The portal syfttem is then definitelj constitated by : - 

1. The mesenteric branches and trunk of the left i>r persistent vitelline or omphalo' 

mesenteric vein, - the small portion of the trank contained in the liver 
becoming the right branch of bifurcation, or the branch to the right lobe. 

2. The branches of distribution of the umbilical vein, and the communicating 

branch between this vein and the omphalo-mesenteric, which communicating 
branch becomes the left branch of bifurcation of the portal tmnk, or the 
branch to the left lobe. 

It is believed that the separate description of the three sts^gm of the portal dxtmUtion will 
facilitate the study of this difficult subject. 

The lai^H^e veins that reach the foDtal auricle are first the left vitelline or omphalo-mesenteric vein, 
and the two ducts of Cuvier, and, later on, and indirectly, the umbilical vein and the inferior vena cava, 
both of which latter open into the left vitelline.vein. All the above vessels open into what becomes the 
right auricle. After the differentiation of the common auricle, or atrium, into right and left auricles, tiie 
latter auricle receives the pulmonary veinii. 

In the eariy stages of cardiac evolution the above vessels open in groups, and not singly, into the 
corresponding auricle. The ducts of Cuvier and the vitelline vein open Into the right auricle by mean^ of 
a oonunon stem, the bulbus venosus. It is by the expansion, later on, of tha bulbus venosus, and by the 
consequent absorption of its walls into the auricular boundary, that the three openings (now the coronary 
sinus and the superior and inferior venn cavse) become separate and distinct. The same thing happens in 
connection with the four pulmonary veins, of which, even in the adult, the two left ones often terminate 
conjointly. 



256u 



UGAMBNTS OF THS VEBTBBBAI. COLUMN/ 

Interapinoufl A; Intertraxunrerae Ligaments^ and B^otOB Oapitifl 
Foatioiifl Minor Musole. 

The above ligaments result from the regression of thn moscles of same name. 
The muscles are found in the most movable portions of the spine, f.r., in the cervical 
and the lumbar regions ; elsewhere thej are more or less replaced by the above-named 
ligaments. The rectus capitis posticus minar maj be considered the uppermost and 
largest of the interspinous muscles. 

Lateral Oooipito-Atloid Ligament, and Beotus Lateralis Musole. 

The above are the continuation between the atlas and the occipital bone of 
the series of the intertransverse muscles. The highest anterior representative of the 
series remains fleshj, and forms the rectus lateralis muscle ; the corresponding posterior- 
representative becomes tendinous, and forms the above-named ligament. The inter- 
transversales mnscles are replaced bj ligaments in the dorsal region, and usually more 
or less so in the lumbar region. 

This may be the place to remark that the rectus capitis posticus major is the 
npper part of the spinalis colli, and that the superior oblique is the highest segment of 
the multifidus spinas. The homology of the inferior oblique muscle is still unsettled. 

Intervertebral Disos. 

The central part of these represents the remains of the notochord. In many 
birds a little disc or meniscus of cartilage is found in this situation, thinned to 
perforation at its centre. The central perforation in the meniscus is traversed, in the 
chiek, by a ligament, which contain^ the undoubted remains of the intervertebral portion 
of the notochord 

Suspensory Oooipito-Odontoid Ligament. 

This is the modified sheath of the notochord as it passes from the odontoid 
process to the basi-occipital. 

Odontoid Prooess of the Axis 

Is the detached body of the atlas. The following reaions may be given in 
support of the statement : - The process is traversed by the notochord on its way to the 
basi-occipital and the basi-sphenoid. Between this process and the body of the axis there 
is, in the embryo, a well-marked swelling of the notochord ; and in man, even up to an 
advanced age, a cartilaginous nodole may be found in the situation named; in many 
mammals an epiphysial plate develops in the same situation. The odontoid process 

^ — — — ^ 

* Ck>nden8ed from Hr. Bland SuttOD't *' Ligaments : Their Nature and Morphology." 
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remains a separate oasificatioQ in chelonianSi lizards, and crocodiles. Another point mar 
be added: The neck of the odontoid process is embraced behind by the transverse 
ligament, the representative in the neck of the posterior conjugal ligament, and in front 
by the anterior arch of the atlas, which represents two rudimentary ribs joined by an 
ossified anterior transverse ligament. (See below.) 

Sutton's Anterior and Posterior Conjugal Ligaments of the Bibs. 

Are well marked in the human foetas, and are permanent in many mammals, 
including the seal, the horse, lion, dog, rabbit, &c. They are strong rounded bands 
connecting the corresponding ribs of each side, and encircling the intervertebral discs in 
front and behind. In the human adult, the anterior conjugal ligament becomes the 
middle fasciculus of the stellate or anterior costo-vertebral ligament ; while the posterior 
one becomes the interosseous costo- vertebral ligament. 

The sub-vertebral wedge-bones, hypapophyses, or intercentra, found between 
the bodies of the lumbar vertebras in the mole, and which form a continuous series 
between the vertebral centra in the sphenodon, are ossifications of these anterior conjugal 
ligaments of the ribs. 

Transverse and Cheok Ligaments of the Atlo-Azoid and Ocoipito- 
Odontoid Artioulations, 

Both these are repetitions of the posterior conjugal ligaments above referred to. 

Anterior Aroh of the Atlas. 

This consists of two rudimentary ribs joined together by an ossified anterior 
conjugal ligament: - That the front part of the lateral masses of the atlas consists of two 
rudimentary ribs cannot be doubted : it corresponds to the anterior part of the other 
cer\'ical transverse processes. The conclusion that these ribs are joined as above stated 
results from a consideration of the sub-vertebral wedge-bones or hypapophyses of the 
mole and sphenodon above alluded to. 
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EXPLANATION OF FIGURES NOT FULLY EXPLAINED 

IN THE TEXT. 

(THORAX) 

Fic. MO.— m IMBT AXD Lirr raBmo kietm. (HinofafakL) 

(li li 1) TIm phrenic nenrM, •bowiair their origin from the third, fourth, and fifth corrical 
noTTM (from the third through th« oommuniceni ctnrida). The nenre it Mcn pMiAng down in front oi 
the foaliuiiu anticui, lubclavian artery, and root ot the lung, lying external, on the right aide, to 
the right innominate vein k luperior rena oaya, and then running by the aide of the pericafdium, oorered 
by the pleura, to the diaphn^^. 



Flea. S76 k 478.— DnrMBonoif op thi uoht nmiMOOAenic, stmpathric, and otrie nbevm. 

(HirKhfeld.) 

1, eyeball, with part of solerotio ooat removed, ihoiring the ciliary nervee and ciliary muede ; 2, 
brandi of third nerve to inferior oblique, with thort or motor root of lenticular ganglion ; S, S, 8, the 
three primary divislona of the fifth nerve, with their connectiona with the following ganglia, namely, 4, 
ophthafanio, 6, ipheno-palatine, 0, otic, 7, lubmaxillary ; 9, 6th nerve ; 10, fadal nerve, with the motor 
rooCi to the ipheno-palatine and otic ganglia} (11) gloeao-pharyngeal nenre ; 12, pneumogaetrio nerve ; 
(14) apinal acceaeory nenre ; (16) proximal portion of divided hypogloeaal nenre : iti dietal portion ia 
aeen on the anterior lurteoe of the hyoglowua mueole ; 16, loop between the two fint cervical nervee ; 17, 
middle primary cord of braohiid plexus ; 18, an interooetal nerve ; (21 ) stq»erior cenrical ganglion of the 
•ympathetic : thia is eeen to give off an aeoending branch running up on the Internal carotid artery, and 
dividing to form the carotid and cavemoua plexueee ; 22, communication with Jaoobton's nerve ; 28, 
^ympathetio root of Meckel's ganglion ; 25, eympathetic root of the lenticular ganglion ; 27, junction with 
two fiiet cervical nerves ; (28) inferior gani^on of pneumogastric, or ganglion of the trunk ; (29) 
toparior laryngeal nerve ; 80, its external branch ; 81, 88, 80, superior, middle, and inferior cardiac 
nervee; (82, 88, 87, 88) cord of sympathetic, with the middle and inferior cerrical ganglia; (86) 
inlitrior or recurrent laryngeal nerve ; 42, superficial cardiac plexus and ganglion of Wrisberg ; 48, 44, 
poeterior and anterior conmary plexueee ; 46, first of the chain of thoradc ganglia ct the sympathetic, 
with their oommunicatiooe, and the origins of the greater and lesser sidanchnio nervee. A, right 
ventricle ; B, arch of aorta, slightly pulled forward ; C, D, E, F, G, innominate, subclavian (dividedX 
inlttlor thyroid, and common and internal carotid arteriee, with their sympathetic plexuses ; L, trunk 
of the pulmonary artery : the right branch, divided, is seen emerging from beneath the aortic arch and 
passing bdbind the superior vena cava, M ; O, the two pulmonary veine ct the right side ; a, 6, e, cf, 
lachrymal, sublingual, and submaxillary glands, and lateral lobe of the thyroid ; «, traohea, with the 
right bromdiua divided ; /, <eeophagus and oBeophageal plexua. 



FioiL 877 k 470.— DISTRIBUTION or ma Larr prbumooastric, sTMPAnumc, Aim ormn xuitm. 

(Hlrschfeld.) 

(1) Superior cervical ganglion of the sympathetic ; 2, iu ascending branch to the internal 
oarothi artery going to form the carotid and cavernous plexuses ; 8, communication with Jaoofaeon's nerve ; 
4, 6, 6, eympathetio roote of Meckel's and the lenticular ganglia ; 8, anastomcais with the two first 
cervioal nervee ; 0, 10, pharyngeal plexus ; 11, su|>erior cardiac nerve ; 12, 18, cervical cord and mld^ 
cenrical ganglia ; 14, 16, 16, anaetomoees of the latter with the cenlcal .vid recurrent laryngeal nenee, 
and the pharyngeal plexus; 17, middle cardiac nerve; (18, 20, 21) inferior cenrical ganglion, «ith 
fllamente aooompanying the vert«bral and subcla\ia» arterieit ; 22, inferior cardiac nerve ; 28, superficial 
cardiac plexue, with ganglion ot Wrisberg ; 24, 26, anterior and poeterior cardiac plexuses ; (26) pneumo- 
gastric nenre ; (27, 27) recurrent laryngeal nenre ; (28, 29, 80) ophthalmic, spheno-palatine, and 
oCk ganglia. A, B, C, right ventricle, trunk of pulmonary artery, ite right and left branchee, and the 
ductus arteriosus ; D, E, F, U, H, innominate, left common carotid, and external and internal carotid, and 
subclavian arteries; I, vuperior xena uava. 
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SUMMARY OF PRACTICAL POINTS. 



(THOEAX AND BACK.) 



Sternum. — Behind the first piece of the bone we find the left 
innominate vein, behind which are the innominate, left common carotid^ and 
left subclavian arteries, the trachea, and the cesophagus. Below the left 
innominate vein comes the arch of the aorta, the highest part of which lies 
an inch below the upper border of the sternum. 

The trachea divides into the two bronchi opposite the articulation between 
the two first pieces of the sternum, below and behind the arch of the aorta. 

The innominate artery runs along a line drawn from the middle of the 
above articulation to behind the right sterno-clavicular joint. 

The internet mammary arteries run behind the costal cartilages half an 
inch from either side of the sternum. 

The top of the sternum corresponds to the second dorsal vertebra ; its 
lower extremity corresponds to the tenth. 

Sillg. — The second rib corresponds to the articulation between the first 
and second pieces of the sternum; the fifth, to the lower border of the 
pectoralis major ; the sixth, to the highest digitation of the serratus magnus 
usually visible in the axilla : the two last ribs can always be felt just external 
to the erector spinsD. 

The nipple in the male lies in the fourth intercostal space, about four 
inches from the middle of the sternum. 

Paracentesis pericardii is performed in the fourth or fifth intercostal 
space, just to the left of the sternum. Paracentesis thorcLcis is performed 
in the fifth or sixth intercostal space, a little above and in front of the lower 
angle of the scapula. 

The first, or ctscending, portion of the arch of the aorta commences behind 
the sternum, close to the lower border of the third left costal cartilage, 
and passes upwards and to the right behind the inner extremity of the 
second intercostal space to the upper border of the second costal cartilage 
of the right side, close to the sternum. The superior vena cava lies to 
its right, behind the inner extremity of the two first intercostal spaces. 
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The Vertebral Spines.— Can be felt from the sixth cervical down- 
wards, the spine of the seventh cervical vertebra being the most prominent 
(V. prominens). The upper cervical spines, which lie in front of the 
ligamentum nuchad, recede too much from the surface to be perceptible to 
the finger, except, possibly, the bifid extremity of the axis. The dorsal 
spines lie in the median furrow caused by the projection of the erectores 
8pin«3. They do not lie on a level with corresponding rib and corresponding 
vertebral body ; each lies on a level with the head of the rib and the body 
of the vertebra below. This is due to the obliquity of the dorsal spinous 
processes. The two lower dorsal spinous processes are less oblique, and tally 
pretty accurately with the heads of the corresponding ribs. 

Correspondences of the Principal Spines, mainly according 

to Holden : — 

Dorsal Spines. — 4th. Bifurcation of trachea; aorta reaches spine. 
6th. End of aortic arch ; upper level of heart. 8th. Lower level of heart ; 
central tendon of diaphragm. 9th. (Esophagus and vena cava perforate 
diaphragm, and former opens into stomach ; upper extremity of spleen. 10th. 
Upper limit, posteriorly, of convex surface of liver. 11th. Lower extremity 
of spleen. 12th. Limit of pleura behind ; aorta perforates diaphragm. 

Lumbar Spines. — 1st. Benal arteries ; pelvis of kidney. 2nd. Superior 
mesenteric artery crosses intestine, and mesentery begins ; receptaculum chili ; 
termination of spinal cord. Srd. Umbilicus. 4th. Division of aorta; highest 
port of crest of ilium. 

Scapula. — Covers the ribs from the third to the seventh. The root 
of the spine is marked by a slight dimpling of the skin. It lies on a level 
with the third dorsal spine. 

{^ee practical questumt at etui of book.) 



THE MUSCLES OF THE BACK. 



Nom. Few aniitoiiiixtM know iniich iiow-a-fla\t( of the di'fp iiiii<«('lefl of the Imok, -the lost to 
study them i»ith anv »<}iecial can* ttcint; the French anntniniKt. <'ni\oilhicr. They ure not rllfflrult to 
dinect, howe\er; and, for those who <arc for Anatomy, except for nuTo examinational pnr{>OHea, they 
supply a most interesting; study of wcrial bomolotrx. The fltrurc!*, wliic^h, carefully examinc<l in the liirht 
of the explanations ;{iven, will l>e found to lend the ^rcot4.'Ht uid to the dissection, are Fi^nires 4Si. 484, 4Kft, 
and 491. These, and iM*veral other*, are taken (rtome with slight alteration!*) from the monumental work 
of Bouryery and Jaoh, the distin^iiMhetl fon>ninner8 of IlinH'hfeld and I/iveille in anatomical iUustration. 
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ffUSCLES of the BACK. 



FIRST LAYER. 

Trapezius - "External ocripital profnh*»r«.Tice k innftr tliiH of §nr)«rTor onrr*^<1 lin« of 
occipital bone: lipramentum nnchae & spinons processen of the last oervioal d^ofall 
the dorRal vertpbrsB: RHprappinoa« ligament. 

Popterior border of outer third of clavicle, inner border ot acTt>mion; 
whole lengrth of npper lip of posterior border of spine of e^'apilft, »nd 
tubercle at onter part of smooth enrfnoo at it« inner extremity. - S. by spinal 
accessory nerve A deep branches of cervical plexns. 

Latissimus Dorsi - Spinons processes of the 6 or 7 lower dorsal vortebrsB; by tlw 
posterior Inyer of Inmhar nnonenrosis, from the Inmbar A sncral spines »»n! 
the back part of outfer lip of crest of ilium ; from enter lip of crest of ilium f«*p 
an inch or more in front of Inmbar aponeurosis ; from the last three or fonp ribfi 
inf^rdi^itatincr with external obliqne ; sometimes by a few fibres from inferior 
angle of scapula. 

Bottom of bicipital crfoove of hnmems a little hicfher up than tere^ mi^or 
by a broad flat tendon twisted upon itself. - S. by long subscapular nerve. 

SECOND LAYER. 

Lievator Anguli ScapulSB - Posterior tubercles of transverse processes of the 8, 4, or I 
upper corvical vertebrsa between splenins A scalenus medins. 

Posterior border of scapula between snine A superior angle. - S. by one of 
the deep branches of the cervical plexus and by one of the enpra-olariciilar 
branches of the brachial plexus. 

Rhomboideus Minor - Ligamentum nuohse and spinous processes of 7th cervical h lit 
dorsal vertebrjo. 

Posterior border of scapula opposite triansfular smooth surface at root of 
spine. - S. by one of the deep branches of cervical plexus and by one of the anprai 
clavicular branches of the brachial plexus. 

Klunoboideus Major- Spinous processes of the 4 or 5 upper dorsal vertebras and snpr^ 
spinous lis^ameT-t. 

Base of scapula between spine and inferior angle (Qnain, Ellis), or rathsr 
into a tendinous arch attached to the triangular smooth surface at root of 
spine A to the inferior anp-le and connected to posterior border of scapula hj 
a thin m<MnbrnTie (Graj-). - S by one of the deep branches of the cerrial 
plexus and by one of the Bupra-olavicular branches of the brachial plexus. 






» V - 



/ ' ' J' ^ 



^<t<^.^^^ ^-yy^^^C^^ ^ (Xc^^A^iL^^ >VT^a-7i^^> *-<:t^.w 



r/<' ^ i2u: 



p%.-u^< 






J*<P,L. 






rr ^, — z/ : r '- " ' 

- ^ THIRD LAYER. ^^ 




Splonius - Lower }ia1f of ligamentnTn nnohsB and spinoas processes of 7th oerrieal ft si 
npper dorsal vertebra). 

SPLENfus Capitis - Mastoid process and enter part of rongh snrface between wa\ 
erior & inferior curved lines of occipital bone. 

Selekius Colli - Posterior tnbercles of transverse processes of the 2, 8, or 4 npper eei 
vic^l vertebrsB. - S. by external branches of posterior divisions of oenrioal nenre 

Somitus Posticus Superior - Ligamentnm nnchse and spinous processes of 7th oei 
vical & two or three npper dorsal vertebrss, and interspinons ligament. 

Upper border of 2nd, 3rd, 4th & 5th ribs a little beyond their angle, -i 
by external branches of posterior divisions of lower cervical nerves. 

Serratus Posticus Inferior - Spinoas processes of the two last dorsal ft 8 or 8 iipp( 
Inmber vertebroa. 

Lower border of 4 lower ribs a little beyond their angle. - S. bj eztonii 
Q branches of Dosterior divisions of lower dorsal nerves. 
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FOURTH AND FIFTH LAYERS.— General View, 

May be divided infcot 
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LONG EXTENSOR MUSCLES of the BACK — 






Lie beneath the trapezius, the latiRKirnns dorsi «& the nnperficial layer of thn Inmbar fatcifti 
and beneath the aplciiitis 9l a special layer of fascia in the neck, h the serrati maaolet 
-d^« Wv^ & the vertebral aponeurosis in the back. 

They form a large elongated ninscnlnr and tendinous mass, narrow k. principally tendlnons 
/Jt.-^., i .'^^ i and comprised in the sacral groove, below ; enlarged & fleshy in the lumbar region, 

where it is only partly contained in the vertebral groove, and is tightly sheathed be- 
tween the spincp, laminse, & transverse processes of the vertebrad and the posterior h 
middle layers of the Inmbar fascia; expanded and complexly subdivided into almost in- 
numerable muscular and tendinous fasciculi in the back; and, in the cervical region, 
partly exhausted, but continued upwards towards the head by namerons superadded 
fibres, & also strengthened by an additional muscle, the complexns. 

The muscular & tendinous slips of which this mass is composed may be correctly and oon* 
veniently arranged into three main groups forming respectively the ilio^costalis m 
sacro'lnnibalisj the longissimus dorsi^ & the multifidus spina: \ the two former of which, 
joined together below, and increased by a few additional fibres, the spinalis dorsi, 
form the erector spina of the sacral & lumbar regions. (The terra ** erector spifut^ 
would be much better applied to the whole of the long extensor muscles of the back than 
to any one patr thereof). 

Each of these three groups has additional fasciculi superadded to it, by which fasciculi it it 
continued to the head or to near the head, and by which it is increased in bulk & strength. 

Thus to the 
ILTO-COSTALTS or SACRO.LUM BALIS are superadded the 

Musntlus accessories ad ilio-costalcm (or ad sacro.lumbalem) 9b the cerviccUis ofcemdmti 

-to the 
LONGISSIMUS DORSI are superadded the 

Transz'crsnlis colli <V the tracheio-mastoid ; - to the 
MULTIFIDUS SPIN^ are sui)eradded the 

Semispinales dor si ^ colli & the rota fores spifta. 

To these groups are also added a few accessory fasciculi, the spinalis dorsi, the spinalis eM^ 

A the biventer cervicis, 

SMALL MUSCLES of the SPINOUS & TRANSVERSE PROCESSES — Are the 

Supraspinales, inter spinales^ intertrunsversalesy & extensor coccygis* 

SHORT POSTERIOR CRANIO- VERTEBRAL MUSCLES - Are the 

Recti capitis postici major *&* minor, 4 the Obliqui rrtperior 6f* inferior. 



264 



MUSCLES OF THE BACK -4th Layer. 



The ilio-costalis or sucro-lumbaliB & the longissimus dorsi arise by a common ori 

the erector sp 

EBECTOB SPINiE - (See Fig. 482)— Posterior fifth of crest of ilium ; and, by t b 

thick tendon which covers and conceals the moscalar fibres, from sp'ne 
sacram, the spinous processes of the lumbar & three lower dorsal veitebnc, 
posterior superior & posterior inferior iliac spines, and the series of emhie 
on the back of the sacrum, which represent the transverse proceasos of 

verie 
Divides opposite last rib into ilio-costalis or sacro-lumbalis and lou{ 
mus dorsi. (See Fig. 482.) 

HiIO-COSTALIS, or SACBO-LUMBALIS — Is the outer and smaller divliio 

the foregoing, and is inserted into the 

Angles of the six or seven lower ribs. (See Figs. 483, - 84, - 86, - 91, 

Mufioulus Aooessorius ad Ilio-oostalem, or ad Sacro-lumbalem - ( 

internally to the foregoing) — Angles of the six lower ribs internally to ten 
of ilio-costalis. 

Angles of the six upper ribs. (See Figs. 488, 485.) 

Cervioalis Asoendens - (Lies internally to the foregoing) — Angles of tho fov 
five upper ribs. 

Posterior tubercles of transverse processes of 4th, 5th, & 6th cer 
vertebroB. (See Figs. 483, 485.) 



The fiiciirt tho"* ;— 



(C), CliF liminOmi ill Uh mnmilm teamuriui Inia Uia uutli* iiT Div itt 
, X |4i I. Tbnw oni •upDrtlubil, Uk* tlw InHntoiu oT U» prlninr*! in 
Ibc;, III Iwit, oiinUnai liia InMrtifOH of the |<nTv)l|Bl loiiiiil* ulUiniii uiy ii|i; 
I liil*nu;iU>Hi,aMlH(iifWluC«iiii«Ilh*lotKiwlnH, 



LONG-ISSIMUS DOR8I — Ts the inner A larger division of the erector spinie. 

Has two series of inRertion.<i in both the lumbar & the dorsal regions : 

Outer Series <»p Insertions - Posterior surfaces of transverse proceases of the 
lumbar vertebrae, & nine or ten lower ribs internallv to their angles. 

Inner Serirs op Insertions - Lower and outer part of mammillary tubercles on 
back of superior articular processes of the lumbar vertebrae, & tips of the 
transverse processes of all the dorsal vertebral. 

Spinalis Dorsi - Spinous procejises of the first two lumbar and last two dorsal 
vertebne. 

Spinous proceas of from four to eieht of the middle & upper doml 
vertobraR. - Ts intimately connected with the longissimus dorsi, of which it mav 
be considered as an innermost portion ; the longi^imus dorsi then having 
three series of inseriions, middle, outer & inner (Cruveilhier). 

Tranpversalis Colli- {Sf^e. Figs. 480, 487) -Tips of transverse i)roces8es of the four or 
five upper dorsal vertebr.T. 

Posterior tubercles of transverse processes of the five lower cervical 
vertebrae 

Trachelo- Mastoid -fS^'' Fig. 489) - Tran8ven»e process of the five upper dorsal 
vertebraj, and articular processes of the three or four lower cervical. 

Posterior border of mastoid process beneath stern o- mastoid & splenitis. 

All the above muscles are supplied by the external branches of 
the posterior divisions of the cervical, dorsal & lumbar nerves. « 



COMPLSXX7S - (See Fig. 490) - Transverse processes of the four or five upper dorsal and 
last cervical vertebra}; iirticular processes of the three or four cervical ' vtrtebrs 
above. 

Innermost rough depression between the two curved lines of the occipital bone. - 
Has a tendinous intersection a little above its middle. 

Biventer Cervicis - (Sf-e Fig. 489) - Is but the inner part of the preceding muscle. - 
Transverse precesses of the two or thtee upper dorsMl vertebra. The 
muscle has often an additional origin from the spinous processes of the last 
cervical and first dorsal vertebrte. 

Occipital bone ou inner side of preceding. 

Spinalis CollL - 6V« page 275. 

The com plexus and biventer cervicis are supplied by the suboccipital and 
great occipit \\ nerves, and by the internal branches of the posterior divisions 
of the cervical nerves. 
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EXPLANATION OF FIGURE 485. 



The figure presents : - 

A. - Ik Tim Lumbar and Sacral Kboioxm - A superlloiul view of the undisturbed Erector Splnie, 1. 

B. - Ik tiie Thoracic Rkoion on the /-{{fht Hide - A view of the undisturbed Ilio-oostalis, 2, and 
Longiaaimus Dorsi, 8, - the two muscles beini; separated by a narrow cellular inter^'al, -and of their undis- 
turbed continuation-muscles, the Musculus AccesMorius and Ilio-costaleiu, 4, Cervicalis Ascendens, 5, 
Transversalis Colli, ; and Trachelo-mastoid, 7. 

G. - Ik tub Thoracic Rkoion on the Itjt nufe. - A view of the foref^oicg muscles separated and 
turned aside, -the nio-costali'i bein^ turnt><{ c»utwanlM, and the [^nxisMiinus Dorsi inwards. 

The turning outwards of the Uio-costalis conceals the c<MtaI insertions both of the 
muscle itself (except the one or two lower ones, 8, b, which arc Just visible), and of the 
musculus accetvorius at ilio-costaleui (except the one or two upi)er ones, 9, 0, which may just 
be perceived quite at the upi>or part of tlie thorax). The displacement brings into \iew the 
origitut of the Musculus Acccssorius at Uio-costalem, 10 to 10, and those of the Cervicalis 
Ascendens, 11 to 11. 

The turning inwards of the Longi!»siiuuK Dorsi exposes : - 

(o) IKTERIORLV, its cxti'i'tml thoriicic intii'rtwni (into the nine lower ribs internally 
to their angles), 12 to 12. 

(fi) liioiiER IT, the u]>]K'r part of its imfrr thoracic in^frtion* (into the tips of the 
transvcnie processes, 13 to 13). - the lower inner ihi)r.i<'ic insertions l>eing concealed by the outer 
thoracic iiuwrtions. The tendons foriuinc the inner thoracic insertions are seen to be longer 
and more slender ttian those forming; the outer thoracic insertions. 

(c) (^riTK AT THK iri'KR I' ART, the Continuation muscles, the Transversalis Colli, H, 
and Trachelo-mastoid, ir>. 

(juite at the upper part of the flgnre, on either side of the ndddle line, there are seen the 
Complexus muscle, 16, with the Itiventer Cervicis, 17. lietween tliis and the trachelo-mastoid there is 
seen the transverse pro<*esrt of the atlas, witli ]>ortion8 of the superior and inferior obli(iue nmscles. 
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EXPLANATION" OF FIGURES 491 & 492. 



Fiipire 4U1 show-g the Multifldus Spinii^ nndi8turhed on the ri^ht side close to the npine. Just 
externally to it is the Heries, al8o undiMturbcd, of the levatores cotitaniiii munclcd. 

On the left side the {greater part of the niultifiduii spinsB has hecn reino%'ed, its attachments only 
1>cing left. In the key -plan (tMg:. 492), a siuall o marks the series of the origins from the sacral groove, and 
from the upper anfl inner part of the lumbar mammillar>- processes, the thoracic transverse processes, 
anrl the cervical articular procevNes. Tlie series of insertions into the spinous processes and the lamina* 
is marked in the key -plan with a cross. 

Tlie dorsal series of attachments of the ilio-costalis and its accessor}' soles to the angles of 
the ribs is seen to consist of twenty-four small tendons. The six lower external tendons -(enclosed in the 
key -plan in a ring marked 1) - are the tendons of ituwrtion of the ilio-costalis. The six lower internal, and 
the six upper external tendons- (enclosed in the key -plan in a ring marked 2) -are the tendons of ori^^'n and 
iwtertion, respectively, of the musculus accessorius at ilio-costalem. The six upper internal tendons - 
(enclosed in the key -plan in a ring maiiced 3) - are the tendons of oriffin of the ccr\'ioali8 ascendens. 

A little internally to the above are seen the oif/«r series of the thoracic ifueriians of the longissimus 
dorsi into the eight or nine lower ribs internally to their angles. This series of insertions is enclosed in the 
key-plan in a ring marked 4, which ring is prolonged downwards into the lumbar region, where it inchtdes 
the outer lumhar insertion of the muscle into the apices of the lumlMir transverse processes. 

More internally still, and running along the whole length of the lumbar and thoracic portions of 
the spine, is the series of the inner in*ertUnus of the longissimus dors! into the lumbar mammillary 
tubercles and into the apices of the transverse processes of the thoracic vertcbm, - this series being 
enclosed, in the key -figure, in a ring marked 5. 

The left side of the cer\'ical portion of the figure, and of the upper part of the thoracic portion 
require special attention. Quite externally, in the cervical region, there are seen some small forked 
tendons hanging down from the transverse proce<(ses : these are the insertions of the cervicalis ascendens, 
externally, and of the transversalis colli, internally. Just internally to these, in the cervical region and 
the upper part of the thoracic region, there are teen a series of small ascending tendons cut short, single 
in the cerxical region, but double in the upper part of the thoracic region. In the key-plan these are 
enclosed in a ring marked 0. Of the double series of ascending tendons in the upper part of the thoracic 
region, the outer ones are the origins of the transvemlis colli, and the inner ones those of the trachelo- 
mattoid. The cervical origins of these muscles are more or less conjoined. 

Close to the middle line in the cervical region there are seen the double row of the interspinales 
muscles. 

Quite close to the cervical, thoracic, and upper lumbar portions of the spine, on the left side, are 
seen the small tendons, ascending in the lower part of the figure, descending in th upper part, of the 
spinales dorsi and colli. 

In the lumbar region, between the transvene processes, there are seen on either side, the posterior 
intertransversales muscles. On the left side there is shown the posterior portion of the quadratus lumborum 
muscle. 

Connefted with the two ui>per cenical vertebra* and the cranium, there are shown the recti 
capitis po»(tici major and ininor, and the KUptrior and inferior oblique muK-leti (letter Keen in Fig. 499). 
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DNG EXTENSOR MUSCLES of the BACK - 5th Layer. 



inrLTIFIDUS SFINJE - {See Figs. 491 & 492) — Is the innermost and deepest portion 
of the musculo-tendinouH mass of the long extensor muscles of the back. 

It lies in the vertebral groove beneath the erector spinas and the longisfimus 
dorsi, and extends along the whole length of the spine connecting the lateral to the 
postero-median processes of the vertebrte from the sacrum to the axis. 

It is reinforced in the apper dorsal & cer\'ical regions hy the semispinales dorsi 
& colli, which may fairly be considered as its accessory fibres. 

Its origins are homologous in the several regions of spine ; they are as follows : 
Sacral Region - tSiucral groove and deep surface of tendon of erector spins ; 

posterior superior spine of ilium & posterior sacro-iliac ligament. 
fjumhar Region - Upper and inner part of the mammillary tubercles on 

back of superior articular processes. 
Dorxal Region - Back of transverse processes. 

Cervical Region - Articular processes of the four lower cervical vertebras. 
Its insertions are into the whole series of the spinous processes and the adjoining 
portion of the laminae ; the length of the individual fasciculi varying, aome joining 
contiguous vertebra, others passing up to the 2nd, 8rd, or 4th vertebra above. 



Semispinales Muscles - {See Fig. 487) — Are additional slips superadded to the 
preceding, on the surface of which they lie. 

Sbmispihalis Dorsi - Transverse processes of the middle dorsal vertebns from the 
lOth to the 5th. 

Spinous processes of the four upper dorsal & two last cervical vertebrae. 

Semispinalis Colli - Transverse processes of the four upper dorsal vertebne. 
Spinous processes of the cervical vertebras from the axis to the 5th. 

Rotatores Spin® - Eleven pairs ; lie in the dorsal region beneath the multifidiis 
spime, of which they form the deepest fibres. - Upper & back part of transverse 
processes. 

Lower margin & posterior surface of laminae, and roots of spinous proceaacs. 



Spinalis Colli - (See Fig. 491) — Similar to spinalis dorsi, and as intimately connected 
with the complex us as is the latter with the longissimus dorsi. - Spinous 
processes of the one or two last cer^iciU & the one or two upper dorsal vertebne. 
Spinous processes of the axis and of one or two vertebra: below. - Is often 
wanting. 

All the above muscles are supplied by the internal branches 
of the posterior divisions of the cervical, dorsal, & lumbar nerves ; the 
complexus is also supplied by the suboccipital & great occipital nerves. 
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SHORT POSTEBIOB CRANIO- VERTEBRAL MUSCLES. 

'Rectus Capitis FostiOUS Major - Spinous procesn of axis. 

Into and beneath outer part of inferior carred line of oootpital bona. 

Rectus Capitis Posticus Minor - Tnbercle on posterior aroh of atlas. 

Into and beneath inner part of inferior caryed line of occipital bonew 

Obliquus Capitis Inferior - Spinous process of axis. 

Extremity of transverse process of atlas. 

Obliquus Capitis Superior - Extremity of transrerse process of atlas. 

Occipital bone between the two carved lines externally to the complexiis > 
rectos capitis posticus major. 

Those muscles are supplied by the posterior branch of the suboccipiti 
nerve ; the inferior oblique is also supplied by the great occipiti 
nerve. 



SMALL MS. of SPINOUS & TRANSVERSE PROCESSES. 



Supraspinales " Small fleshy fasciculi which Ho on the cervical spinous prooesoea. 

Interspinales - Short fleshy fasciculi placed in pairs between the spinous prooenea o 
the adjoining vertebrse.- There are six pretty distinct pairs oorresponding to th 
six lower cervical vertebras; four pairs oorresponding to the lumbar Tertebr» 
sometimes two or three rather indistinct pairs corresponding to the npper mm 
lower dorsal vertebrso. 

Intransversales - Short fleshy fasciculi which lie between the transverse proeeiie 
of the adjoining vertebrsB. - Are most developed in the cervical region, wher 
they form seven pairs ; they are tendinous in the upper part of the dorsal region 
muscular, but single in lumbar region & in lower part of dorsal. 

These muscles are supplied, the two former by the internal, the latte 
by the external branches of the posterior divisions of the cervioi 
dorsal & lumbar nerves. 
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THE NERVE CENTRES & 
THEIR COVERINGS. 
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PREFATORY NOTICE TO THE NERVE CENTRES. 



The anHtomy of the uerve-cenlree has been hirpely re-written : anil the subjtct has 
been dealt with from both the iHssectional ami the *' Miieutific'* standpoints. 

In no |)art of the body have recent dlhcoveries been more nunierong than in 
connection with the nerve-centres. It is believed that these will be found fairly recorded 
in the Tablets and Notes. Here, as elsewhere, the Tablets, - n'presenlint; the 
liittaectiona/ aspect of Anatomy. - have been but slijrhtly alteiiMl : I ^ixsertivnal Anatomy 
ffttes not r/iuhi/e. They have been very amply '• qualified or coi reeled" (?) from the 
interpretational yHniit of view by means of the Notes. 

It is submitted that in no part of the body has the diverjjrcnce been more marked 
between plain naked-eye or disscctional Anatomy, on the one hand, and advanced, or 
'' scientific/' Anatomy, the Anatomy of the* specialist, on the other; and that, as a consc- 
({uencc, there is no part of the body about which, in a practical sense, men know so little. 
Here, especially, strange as it may seem, microscopical structure and Anatomy viewed 
in the light of cmbryolo|;y and morphology, do not tally, in many notable instances, 
with outward contiguration : Thus (1) the rc.>tiform bodies are to all outward appearances 
the coutinnatiou of the posterior columns of the cord ; in reality -i.e., to the microscope - 
they are not so. (2) To the naked eye the fourth ventricle is widely open superiorly 
(The term " open part " of the medulla is accepted by the most advanced anatomists^ ; 
as a matter of fact - i.e., e.mbryoloyice - the fourth ventricle is as completely closed in as 
the third ventricle. (3) The roof of the third ventricle is apparently formed by the 
under surfaces of the velum interpositum and fornix ; in reality- i.e., emhryologice - these 
structures have nothing to do with such roof. (4) The pia mater seems to penetrate.- 
indeed, is seen to penetrate, - into the interior of the brain through the transverse 
fissure ; in reality - i.e., emOryoloyice - it does nothing of the kind : &c., &c.* 

What has seemed lo the Author the easiest way out of the ditticulty in regard to 
these discrepancies, has been to describe certain things twice over, - first from the point of 
view of naked-eye or disscctional Anntomy, and then from the advanced or scientific 
standpoint. The reader will see where, and why, eoutradietory statements and conflicting 
opinions have been submitted, and where, and why, terms have been used, and have 
had to be used, in apparently antagonistic senses. 

• These several divergencies reiuiiul one of the desi-en<leni' Jiyi>otfl<»!»i Iwinp ** in reality " a liraneh 
«»f the cenical plexuN, of the ** true" external jtigular vein l>e;finnin^at thenuMtoid foramen, o( the ** true " 
aortic arch as cjuite a difTerent thing from the arch of (sither the )>athologi8t or the phytucian, &c., 
&c., ami ahnoHt. force upon one Pilate's (juestion, What i* tnith i In an obsenational science, truth means, 
to the Author's nnnd, e^i\UtrmHy to irfuit one Unrnit through one's senses. But then, in the various 
connections above referred to, and in nian,v others, " truth," - truth Judged by the above standaid, - is 
to some - to the new School - most unpardonable error, while it is the oondenuied - or courteously 
ignored -" error " that is undoubtedly the truth to others, - to the School of Gray, Ellis, Heath, 
Holden, .... and the Author. 

It is believed that, if not in connection with the abdomen, it is in connection with the nerve-centres 
that the split nmst (K'Kww between di&sectional aud "scientific" Anatomy, which the Author has 
endea\ oured to prepare for. 
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The Brain and correlatf-fd subjects now cover no less than a hundred 
and sixteen pages, seventy-two pages of Tablets, and forty-four of Notes. 
But, necessary repetitions set aside, the general difference in importance 
will be borne in mind between the subjects treated of in the Notes, an I lliose 
treated of in the Tablets. liooking at the Notes, tht> most weighry matter 
presented is certainly that referring to the descriptions of ths Cerebml 
Surface as given of late l)y Professors Cunningham and Turner, s je pp. *M^\ 
to 348p. Careful attention should also be paid to the transversa section 
of the medulla through the middle of the oliNary body, see page 34Sii. It 
has been somewhat of a sacrifice to |)lace these intt»re6ting topics among the 
Notes, but this seemed unavoidabh*. 

In regard to th(» cerebral surfac<', two, one might say three, different 
lines of description have been lollowed. In the Tablets proper the subject 
is dealt with from the applied or utilitarian standpoint of the descriptions 
given in (i ray's Anatomy. (Here it is the initirlohar Jisauns and the ^trincipal 
conrolatiofis that have be<Mi described.) Such descriptions ought, the Author 
thinks, to mert the wants of mo.<st men. The Notes on the Newer Matter 
d<*al with thf subje^-t with additional detail, and sunnnarisr the verv 
interesting views above referred to of Professors Cunningham and Turner. 
(The tuniiewhat Ivtm i in porta nt JisHitrttt and conroiuliomf hav(* herelx^en described.) 
Wider generalisations- somewhat wild imaginings, it is submitted- have been 
allowed scoj)e in the description of the Limbic lobe. What has In^come of 
Broca's n^ally useful uitthropolmjical work I 
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THE SUBFACE of the CEBEBBUM. 



The cerobral hemispheres present five lobes: the frontal, parietal, occipital & temporal, and the 
central lobe or Island of Bell, to which may be added, in '* advanced" anatomy, the opercular lobe 
(Macalister), and the limbic or falciform lo1)e (Broca, Schwalbe) demarcated on physiological or 
morphological grounds. These lobes, the latter excepted, are seen most extensively on the upper or 

convex surface of the hemispheres. 

UPPER OR CONVEX SURFACE OF THE HEMISPHERES : -- PreiK^nt.: 

THREE INTERLOBAR FISSURES: 

FISSURE OF ROLANDO - (R) — Begins a little behind the middle of the longi- 
tudinal ii<<sure and posses downwards & forwards to near the posterior limb of 

the fissure of Sylvius, separating the frontal & parietal lobes. 

EXTERNAL PARIETO - OCCIPITAL FISSURE - (P. O. )- Separates the parietal 
and occipital lobes above. - Is usoallj not more than half an inch in length, and ii 
sometimes scarcely recognisable except by its being continuous with the internal 
parieto-occipital fissure on the inner surface of the hemisphere (P.O., Fig. 500). 

POSTERIOR LIMB OF THE FISSURE OF SYLVIUS - (S^ - Passes back^^ardi 
behind the central lobe, separting the temporal lobe from the frontal & parietal 
lobes. It ends by turning up into the parietal lobe, where it is arched orer by the 

supra-marginal convolution. 
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OUTER SURFACE OF THE FIVE LOBES: 



FRONTAL LOBE - Vresents: 

AscKNDiNO Frontal CoNVOLUxroN - Forms the anterior boundary of the fissure of Rulaudu. Ii« 
usually ooDtinuous round the lower end of that fissure with the ascending parietal 

convolution. In front of this convolution is the 

Preckntril Si'Lc^us (4 vt 6) - Running ]>arallel to tlie fissure of Rolando, and from which 

there pass forwards the 

Superior & Inferior Frontal Sulci (6 & 7) - Separating the 

Superior, Middle & Inferior Frontal Convolutions, - Which pass forwards one above the 

other to the anterior pole of the hemisphere. 

FABIETAL LOBE - Presents : 

Ascending Parietal Convoli'tion - Forms the posterior boundary of the fissure of Rolando, and is 
usually continuous round the lower end of that fissure, with the ascending frontal convolu- 
tion. - Behind this convolution are the superior & inferior parietal convolutions separated 
from the former and from each other by the three limbs of the intra-parietal fissure (8, H, 10). 

Superior Parietal Convolution - Extends along the side of the longitudinal fissure between the 
parieto-occipitul fissure (P.O.), & the fissure of Rolando (K.) ; it is continuous in front with 
the upper part of the af>cending parietal convolution, and joined behind to the snperior 

occipital by the first annectent convolntion. 

Inferior Parietal Convolution - Divided according to still current descnptions (F. note, p. 848j) 

into: 

Supra-maroinal Convolution - Situated below and in front of the snperior parietal 
convolution, and in front of the angular convolution. It is separated from the 
ascending parietal convolution by the lower limb of the intra-parietal, or ])06t -central, 
nsBure ('10), and is connectc*! behind with the angular convolution, and, below, with 
the superior temporal convolution round the posterior extremity of the flssnre of 

Svlvins. 

A>«ULAR CoxvoLiTioN - Situatcd behind the preceding. It blends below with the middle 
teiiiporoal ('onvolution, and is connected hehin<l with the middle occipital by tbc 

socond annectent convolntion. 
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The Inferior or Orbital Surface of the Frontal Lobe will be best 

nitrodoced here. It presents the gyrus rectus, or straight convolution, and the thre.f. orbital 
convolutions^ internal (/.), anterior (^A.), and posterior ( P,), which latter are respectively 
continuous with the superior, middle, and inferior frontal convolutions of the outer 
surface. These convolutions are demarcated bj the straight or olfactory, and the triradiate. 
sulci. The straight or olfactary sulcus (olf,) is parallel to the longitudinal fissure, and 
lodges the olfactory tract and bulb. The triradiate sulcus (tr.) usually presents three 
branches, running backwards, inwards, and outwards. It is sometimes H-shaped, another 
branch running forwards from the external branch. The gyrus rectus is sometimes 
described as forming part of the internal orbital convolution. 
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TEMPORAL LOBE-rrosents throe well-mnrkefl antero -posterior oonvolntionfl, whiVh are superposed to 

each other : 

Srr. Tkmi»()Ral ('onvolitiox - Lii's between the posterior limb of the fissnre of Sylvius CS^ ), and 
tbe panillel ti<i.sur(.' CHj. hikI is coTitinuouB behind with the »upm*marpoal & angular 

convolutions. 

MiDDLK Tkmi'oral Coxvoi.i I i«)x - I« separated from the lower one by the inferior temporal 

fi<:siire (12). and i« coniinuous posteriorly with the iinj;ular and post-parietal convolutions. 

and connected by the thinl annectent with the middle occipital convolution. 

Inf. Temporal Coxvolut:«»n - Is partly seen on the un-.ter surface of the cerebrum, where 
it is separated by the ocoipito-temporal fissure from the external occipito-temporal 
<'onv()lution. It is connected posteriorly to the third occipital by the fourth annectent 

convolution. 

OCCIPITAL LOBE- Presents, according to still current descriptions C^' note, page H481), three rather 

badly defined convolutions, which are superiweed to ciich other, and are more or lew 

antero-posterior : 

Sup. Occmpitai. roNvoi-rrroN - Is ("onnected to the superior |wirietal by the first annectent 

convolution. 

Middle Opctpital Coxvolutiox - Is connected to the angular & middle temporal convolntions 

bv the second and third annectent convolutions. 

IxF. 0('<'iprTAL Convolution - Is connected to the inferior temporal convolution by the fourth 

annectent convolution. 

CENTRAL LOBE, or ISLAND OP REIL-Is deeply situated between the frontal & teraporo- 

sphenoi'lal lobes at the bottom of the outer part of the fissure of Sylvius. It 

presents five or six convolutions, the t/yn o/terti, which are nearly straight and mainly 

•lirected upwards and outwards, an«l of which the jKWierior oues are the largest. 
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^EB SUBFACE of the CEBEBBT7M 

Freaents for examination : 

Marginal Convolution ff Convolution of the Corpus CaUofeum, separated from each other by the 
Calfoso-margincU Fissure (16); 

Quadrate or Precuneate Sf Occipital or Cune.ate Lobules^ separated from each other by the 
Internal Parieto-occipital Fissure (P.O.), and of which the latter is separated by the 
Calcarine Fissure (17) from the internal occipito- temporal convolation ; 

Dentate Convolution (18), which is bounded below by the Dentate or Hippocampal Fissure (19). 

Occipito' temporal Convolutions, two in number, internal & external, separated from the fore^^ing 
by the above-mentioned calcarine and dentate fissures, and from each other br the 

Collateral Fissure (20). 

Marginal Convolution - Forms the lateral boundary of the anterior half of the longitudinal fissure. 

Beginning at the anterior perforated space, it first passes forwards as far as the apex of 
the frontal lobe, or anterior pole, and then curves upwards & backwards along the upper 

margin of the hemisphere to a little behind the fissure of Bolando (/{). 

Ck>nvolution of the Corpus Callosum, Callosal Gyrus, G. Fomioatus, or G. Cingull - 

Begins anteriorly with the foregoing, and then winds backwards along the convex 
surface of the corpus callosum. from which it is separated by the so*called ventricle of 
the corpus callosum or callosal fissure. Posteriorly it joins above with the quadrate 
lobule, and then, becoming somewhat constricted (isthmus), it is reflected downwards & 
forwards round the splcninm and continued into the hippocampal gyrus or gyrus uneinatns. 

CallosO-marg^inal Fissure - (16) - First sepamtcs the two foregoing convolutionri, and 
then ascends to the upper margin of the hemisphere a little behind the upper extremity 
of the firaure of Rolando (/^.), separating the marginal convolution from the quadrate 

Isbule. 

Quadrate or Precuneate Lobule - Qaadri lateral. Bounded above, in front, & behind respectively 

by the margin of the hemisphere, and by the calloso-marginal (16) & internal parieto- 
occipital fissures (P. O.). 

Ocoipital or Cuneate Iiobule- Triangular. Bounded behind, in front, & below respectively by the 

margin of the hemisphere and by the internal parieto-occipital fissure (P.O.) & the 

calcarine fissure (17). 

Internal Parieto-occipital Fissure - (P-O.) - Separates the two foregoing lobules. It 
is continuous superiorly with the external parieto-occipital fissure ; inferiorly it joins 

with the calcarine fissure (17). 

Calcarine Fissure - (17) - Passes forwards from the apex of the occipital lobe to the 
isthmus of the gyrus fornicatus, and itif point of j unction with the gyrus nncinatus. It 
separates the occipital lobule from the internal occipito-tcmporal convolution, and joins 
anteriorly with the internal parieto-occipital fissure (P.O.). It corresponds in its anterior 
half to the hippocampus minor, or calcar avis, in the posterior cornu of the lateral 

ventricle. 

Dentate Convolution (18) - Is a narrow serrated band of grey matter which lies beneath the corpos 

fimbriatum. It blends anteriorly with the uncus. 

Dentate or Hippocampal Fissure - (l^) - Separates the dentate convolution from the 
hippocampal gyrus or gyrus nncinatus, and corresponds to the hippocampus major. 

Internal Occipito-temporal Convolution, Hippocampal Gyrus, or G. XJncinatus- 

Comprised between the dontate and calcarine fissures, above, and the collateral fissure 
(20), below, and extends along nearly the whole length of the t em poro- sphenoidal lobe. 
It is constricted towards its middle (isthmus), where it is joined by the gyrus fornicatus, 
and enlarged in front & behind ; anteriorly it presents a small hooked prolongation, 

the uncus, which curves upwards & backwards. 

Collateral Fissure - (-0) - Extends along nearly the whole length of the temporo-sphenoidal 
lobe, separating the hippocampal g^'rus from the external occipito-temporal convolution. 

It corresponds towards its middle to the eminentia collateralis. 

External Occipito-temporal Convolution - Is separated by the occipito-temporal fissure from 

the inferior temporal convolution of the outer surface of the hemisphere. This convoiu* 
tion, as well as the foregoing, might well be described as lying on the under or tentorial 

surface of the hemispher 
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NDEB SURFACE of the CEBEBRUM 

PresentH from before backwards 

IN THE MEDIAN LINE: 

Anterior part of the LoDgitudinal Fissure - Bounded behind br the anterior 

extremity or gen a of the cor]>08 callosnm. 

Anterior Extremity or Genu of the Corpus Callosum - Curves downwardt and 
backwards. It^j narrowing reflected portion, beak or rostrum, is couaected with the 
lamina cinerea, and gives off two white bundles, tlie peduncles (Fig. 505), which croBs 

the anterior perforated space to the entrance of the ftssnre of Sylvlnt. 

Lamina Cinerea - A thin layt*r of prey niatter (Fig. 505) stretching, above the optic 
commisHure. with which it is connected, from the ro>trum of the corpus callosum to the 
tuber cinereum, and continuous latenilly witli tln» gr^y matter of the anterior perforated 

space. Forms part of anterior boundary of the third ventricle. 

Optic Commissure or Chiasma with the Optic Tracts - Vide Optic Nerve, p. 2?8d. 
Interpeduncular Space - Lozengi'.-shaped. comprised between the crura cerebri aud the 

opti<' inicts and containing from before backwards : 
TuBEK CiNERKUM with the iNFiTNDiiiULiJM & PiTUiTAKY BoDV -The fonucr of which is 
a conical eminence of the grey matter of the floor of the 3rd ventricle connected by a 
hollow infundibuliform piXM-csf!, the infundihulum, with the jiORterior lobe of the latter. 
Corpora ALBirANiiA - Two small routid white Imdics formed by the twisting upon them- 
selves of the anterior cruni of the fornix before they pass up to form the bandies of 

Vicq D'Azyr. 

Posterior Perf<>rati:t) SrAOK - Formed by a layer of grey matter, which constitntes 

the po8t«*rior part of the tloor of the :W ventricle and is continuous round the corpora 

albicantia with the base of the tuber <'inercum. It is perforated by numeroas small 

foramina for the passngc of the jiostero-median ganglionic branches of the posterior 

cerebral arteries poing to the optic tbalami and the walls of the 3rd ventricle. 

Crura Cerebri - Vi<le Mcsocephalon (p. 330). 

LATERALLY : 

Under Surface of the Frontal Lobe - Presenting internally the gyrus rectus, on the 
outer side of which an* the olfactoi-y fiilcus containing the olfactory nerve and bulb, and, 

moi*e externally, the triradiate sulcus and the three orbital convolution*. 

Anterior Perforated Space - Formed by a layer of grey matter corresponding to the 
under surface of the corpus striatum, jin«l perfonitcd by numerous small foramina for the 
passage of the antero-lateral ganglionic branches of the middle cerebral arteries, which 
Mip])ly the caudate & lenticular iiudt^i, thr* intcrmil capsule, and part of the optic thalamus. 
The space is bounded in front by the pofeterior an«l inner pan of the frontal lobe and the 
roots of the olfactory nerve, and behind & to the inner side by the optic tract £ 

commi.>sure, and is continued externallv into the 

Vallecula Sylvii, or Stem of the Fissure of Sylvius - Which tissnre seimrates the 
frontal and teraj>oro-sphcnoidal loius. and divides on the outer surface of the hemisphere 

into its three limbs, anterior, as(rending. and ]iotiterior. 

Under Surface of the Temporal Lobe. 

Behind these parts appear when the medulla oblongata & cerebellum are removed, in 

the median line : 
Middle Part of the Transverse Fissure - Comprised Injtween the corpora 

quadrigemina and the 
Posterior Extremity of Splenium of the Corpus Callosum - Behind which 

is the 
Posterior Part of the Longitudinal Fissure - And laterally the 

Under Surface of the Occipital Lobe. 
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[NTEBNAL STBUCTUBE of the HEMISPHERES. 



PARTS SEEN BEFORE OPENING THE VENTRICLES : 

Centrum Ovale Minus -With the pnncta yaflcoloea & the conrolnted margiii of th 

divided grej matter 

Callosal Fissure, or Ventricle of the Corpus Callosum - Comprised between tb 
corpus calloBum & the callosal gyrus. This fissure surrounds the corpus callosuni, ani 

becomes continuous at the splenium with the dentate fisnire 

Centrum Ovale Majus - Into which the main body of the fibres of the corpus calioeun 

are continued on either side 

Corpus Callosum - Thick stratum of transverse & radiating white fibres which cc>nnect th 
two hemispheres; situated above the fornix, to which it is joined behind, and to wbici 
it is connected in front by the septum lucidum ; forms the roof of both lateral ventricles 
arched from before backwards, thickest & broadest behind, thinnest towards centre 

It presents 

Upper Surface - Convex from before backwards, striated transversely, marked by i 
median depressed raph^ wh'ch is bounded by two slightly elevated bands termed th 
Atria longitudinales, or nerves of Lancisi. More externally, beneath the calloes 
gyrus, are other similar bands, the strim longitudinales laterales or utrice tecftr. 

Under Surface - Blended behind with the fornix. In front, where it forms the roof o 
the lateral ventricles, it is connected with the fornix by the septum Incidun 

Anterior Extremity or Genu - Curves downwards & baekwards, presenting a narrowin, 
reflected portion, the beak or rostrum. This latter is connected with the lamin 
cinerea, and gives ofT two small white bands or peduncles (Fig. 505), which cm 
the anterior perforated space to the entrance of the fissure of Sylvius. 

Posterior Extremitt or Splenium - Thick & rounded. Forms upper boundary c 
middle portion of transverse fissure ; is joined in front with the fornix. 
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'HE LATERAL VENTRICLES 

Consist of a central cavitj or body, and three prolongations or comoa. 

Central Cavity or Body - Presents : 

Roof - Formed by under surface of corpus callosum 

Inner Wall - Formed by the septum Incidum. 

The septum lucidum is a thin triangular lamina, narrow behindi and broad in front, to 
narrow posterior prolongation passes backwards into the interval between the body of the 
fornix and the corpus callosum. Its broader anterior portion corresponds >po0teriorlf to 
the anterior crura of the fornix, and is attached in front to the genu of the ooq>iii 
callosum, and below to the rostrum. 

The septum lucidum consists of two thin transparent laminae lying clone to each 
other, but separated in the greater part of their extent by a slit-like interval, th* 
so-cnlled 5th ventricle. The lamiune are the approximated and partly fused remnants of 
the hemisphere walls, and the so-called ventricle is a remnant of the space between the two 
hemispheres, unconnected, of course, with the proper ventricnlar cavities of the brain. 
Each lamina presents a rudimentary layer of tctey matter towards the 5th veDtiide, a 
middle layer of whit« fibres, and, towards the lateral ventricle, a layer of ependyma 
and epithelium. 

Floor - Formed from before backwards by caudate nucleus of eorptu striatwm, tamm 

semicircular is f optic thalamus^ choroid plexus^ corjma Jimhriatvm^ & fornix. 

., "^ Anterior Cornu - l^asses downwards & outwards round anterior extremity of corpus striatum. 

Y^ ' J Posterior Cornu - Curves backwards & outwards, and then backwards & inwards in substance 

of occipital lobe. On inner part of its floor is the hippocampus minor or calcar avis^ 
a longitadinal eminence corresponding to the front part of the calcarine fissure, sod 
internally to which is the bulb of the cornu formed by the projection of the forceps major. 

Middle or Descending Cornu - Curves backwards, outwards & downwards round optic thalamus, 

and then forwards & inwards to near anterior extremity of the temporal lobe. 
Its floor ])re8ent8 the hippocampus major, pea hippocampi, eminentia co/lateralisj corjms 
Jhuhriatum, & choroid plexus. The transverse Jissure may be added in dissectional, as 

opposed to interpretational, Anatomy. 
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PARTS SEEN on FLOOR of LATERAL VBNTRIOL]?!. 

Are from before backwards 
CORPUS STBIATUM (Caudate nucleus of) - See note, p. 802. 

TJENIA SEMICIBCULABIS - Whitish Homi-tranHparent band of fibres, which dneeodi 
anteriorly in ronnection with anterior cms of fornix, and posteriorly aocompaniefl the 
tail of the caadute nneleus into the descending cornn of the lateral venlriclcu to end 
with it in he ainvf^dnloid nucleus^. It is partly concealed by the vena corpuci* ttriati, 

and by a thickene<l band of ependyma, the lamfiif cornea. 

OPTIC THAXiAMUS - Only the anterior and outer part of its upper sarface, presenting the 
anfff-ior tulterzte. (The optic thalamus is described along with the 8rd ventricle, p. 814.) 

CHOROID PLEXUS - The thick, convoluted v^ fringe-like margin of the velum interporitam. - 

Vide Velum Inter post turn, p. 306L 

CORPUS PIMBRIATUM, FIMBRIA, or TiENIA HIPPOCAMPI - The thin lateral 

margin of the posterior crus of the fornix. The term is more particularly applied to 
the continuation of the same as prolonged into the descending cornu -»ee below. 

FORNIX - Triangular lonjritudinnl Liniella of white fibres, broad behind, narrow in front, situated 
below corpus callosum, with which it is joined behind, and to which it is connected 
in front by septum Inciduni ; forms roof of 3rd (nfp morphological view, p. 848a), and 

posterior part of floor of both lateral ventricles. Presents : 
Hour - Presents : 

Upper Surface - Joined behind with corpus callosum, and connected in front to the same 
by Hoptum lucidum ; forms posterior pirt of floor of both lateral ventricles. 

Under Surface - Marked posteriorly by n few transverse fibres belonging to the corpas 
callosum, which, with the converging fibres of the fornix, form the Igra, 
(Covered by velnni interpositum, with which it forms centrally the roof of 8rd 
ventricle (see morpholo;;ical view, p. 848u) : rests laterally upon optic thalami. 

Antkkiok ("kuka - Descend behind anterior white commissure and in front of optir 
thalamus, forming anterior boundary of foramina of Monro, and perforate grey 
substance of floor of 8rd ventricle to corpora albicantia, in which they twist upon 
themselves previous to ascending into the front part of the optic thalami under the 

name of bundles of Vicq d'Asyr. 

Posterior Crura - Diverge into the descending cornua of lateral ventricles, becoming con* 
tinuous with inner border of liippocampu^s major (xcf Figs. 513, 514). Their thin 

lateral margin is the corpus jimhriatwu or Ufhiq hippocampi. 
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'ARTS SEEN in DESCENDING CORNU of LATEBAL 

VENTRICLE. 



HIPPOCAMPUS MA JOB or CQBNXI AMMOI9IS - Is a white eminence whicb 

curves downwards, forwards, & inwards along floor of descending comn of lateral rentricle, 

and which corresponds to the dentate fissure. It enlarges anteriorly, and ends in the 

PES HIPPOCAMPI - The anterior rounded extremity of the hippocampus major : it 
more or less resembles the paw of an animal, being marked along its margin bj slight 

notches or depressions separating rounded intervening elevations. 

EMINENTIA COLLATEBALIS - A small rounded eminence, situated between the 
two hippocampi at junction of posterior & middle comua, and prolonged more or less 
on the floor of the latter cxternallj to the hippocampus major. It varies considerably io 

size. It corresponds to the middle part of the collateral fitture. 

FIMBBIA, or TJEKLA HIPPOCAMPI - The prolongation of the thin lateral nuurgir 
of the posterior crus of the fornix ; is continuous with inner border of hippocampoi 

major ; becomes lost in the uncus of the hippocampal convolntioo. 

CHOBOID PLEXUS - See p. 30G. 
TBANSVBBSE PISSUEE - See pp. 306 & 348u. 



CORPUS STRIATUM. 

The corpus striatum is a large and complex mass of nen^ous substance conaisting of 
the caudate and lenticular nuclei with the intervening, and enveloping, internal and 
external capsules. 

CAUDATE NUCLEUS. 

The caudate nucleus is the surface portion of the corpus striatum, and the on\j portion 
that cnn be made out, except by means of sections. It is a thin stratum of grey 
matter arched from before backwards and outwards, so as to present, in horizontal 
section, two portions placed at a distance from each other. It is thickest at its anterior 
end, or headj which bulges into the anterior comu of the lateml ventricle. From thence it 
ascends with an inclination backwards and outwards into the body of that cavity, fonuing 
the anterior and outermost part of its floor. It then passes into a gradiuilly narrowing 
tail, which descends first in the anterior wall, and then in the roof of the descending 
comu, to end in the amygdaloid tubercle at the extreme end of the roof. The deep surface 
of the caudate nucleus is separated in the main from the lenticular nucleus by the inner 
capsule; quite in front, however, the head is directly continuous with the lenticular 
nucleus, and a little further back it is still connected with the same by bands of grey 
matter which here intersect the fibres of the internal capsule. (Se£ Fig. 516.) 

LENTICULAR NUCLEUS. 

The lenticular nucleus comes to the surface at the anterior perforated space, where it 
is continuous both with the caudate nucleus and with the hereafter mentioned claustrnm. 
It is otherwise separated by the external capsule from the claustrum, and hy the internal 
capsule from the optic thalamus and the caudate nucleus. 

In conjunction with the caudate nucleus, it must be studied in sections - horizontal 
sagittal, and coronal. 

In horizontal section, the lenticular nucleus appears as a bi -convex lens with surfaces 
dijrected inwards and outwards, the inner surface being the more convex of the two. It has 
much the same shape in sagittal sections (Figs. 513, 514). In coronal sections far forwards, 
where it is closely connected with the caudate nucleus, it is crescentic, with convexity 
downwards and outwards (Fig. 51(5). In coronal sections further back, it becomes more and 
more disconnected from the caudate nucleus, and triangular ; here it can be made out, in 
fresh brains, to consist of three zones of different structure, separated by thin medullary 
inter-sections. The two inner smaller zones are lighter in colour, and form the globus 
pallidus. The outer larger zone, or putamen, is darker in colour (Figs. 517, 518). This 
latter is the longest part of the lenticular nucleus from before backwards, and that which 
is continuous anteriorly with the caudate nucleus and the claustrum. 

The caudate nucleus is of same structure throughout, and the only peculiarity it 
presents is, in horizontal sections, its division into the two parts above referred to. In the 
horizontal section just below the foramina of Monro (which best shows the caudate and 
lenticular nuclei, the inner & outer capsules, optic thalamus, and claustrum), the head and 
the tail of the caudate nuclens are separated by the whole length of the lK>dy of the lateral 
ventricle. 

CLAUSTRUM. 

The claustrum is a thin stratum of grey matter stretched vertically on the outer side 
of the lenticular nucleus. It is connected anteriorly with the putamen, but is otherwise 
separated from the lenticular nucleus by the outer capsule. It lies just internal to the 
Island of Kcil, fn)m which it is separated by a layer of white matter, into which it sends 
pointed processes corresponding to the gyri opcrti. 

EXTERNAL CAPSULE. 

The external capsule is a narrow plane of white fibres separating the lenticular 
nucleus from the claustrnm. 



IimBBirAL CAF8ULX. 

The Mrraat eaptnle iiaiimilar baimach wider plnnetepantingtbnleDticDlsr noelcnf 
from the caadiM DDCleai in front, and the optic thalamni behind. In coronal tection it 
■bowa the arched arrangGtngnt of EhswbitcndiaiiDgbnQdlea. In horiiontolMctioD, which 
■howi b«n the main anatomical featnrea, it prwenta a ihorter anterior limb aeparatlng the 
lentictUar and caudate nnelei, and a longer ponerior limb leparating the lenticnlar 
nneleni from the optic thalamus. The two limb* meet at angle open extpniallf, the g«na. 
The anterkr limb cnntaiDS the flbrea paning from the frontal lot>e to the Inner part of the 
cm* cerebri ; the front part of the poaterior limb, the part jnit behind the genn, contain! j 
the flbrei pMring from the motor area to tlie middle part of the crni ; the tiack pan y 
of the poaterior limb conlaint ihe fibres pawing from ihe occipital and tempot«l lobei to I 
the outer part of the cru(. ./ 
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■RAITSVERSE FISSURE of the BBAIN & INTRA- 

CEREBRAL PORTION of the PIA MATER. 

TRANSVERSE FISSURE OF THE BRAIN* 

Is of a borse-shue shape, and about four inches wide. 

It8 central part is horizontal and coniprlHcd between the tnbercula qnadrigeininu & the 

posterior extremity or splenium of the corpus callovani. 

It8 hiteral portions curve downwards and forwards in the descending comu of the latenl 

ventricle, and are comprised between the optic thalami and the hippocampi Tnajore» Jk 

corpora fimhriata. (See Figs. 513, 514./ 
This fissure tranBuiitvO the pia mater into the interior of the brain. 

INTRA-CEREBRAL PORTION OF THE PIA MATER 

Forms on the one hand the velum intcrpoMitum & the choroid jilexuses of the lateral 
& the t'trd ventricles, and, on the other, the tela choroidea & the choroid plexuses of the 

4th ventricle. 

Velum Interpositum - is a double fold of pia mater, triangular in shape, which is 

reflected into the interior of the brain through the transverse fifssure. It 

preaent« : 

Central Portion - Invests the pinehl gland., and covers the under surface of the 
fornix. From the under surface of this central portion two small vascular 
fringes, the choroid plexuft».s of the l^rd ventricle, hang down into the latter 

cavitv. 

m 

Lateral Margins - Spread out on either side beneath the corresponding margin 
of the fornix v^c its continuation, the corpus flmbriatum, into the body & de- 
scending comu of the corresponding lateral ventricle, I'esting, as do the 
margins of the fornix, upon the optic thnlami.' These lateral margina are 
thick, convoluted <.^ fringe-like ; they constitute the choroid plexuses of the 

lateral ventricles further described below. 

ro^TKKK^H Margin or Base - Turned backwards towards the transverse fivore. 
It is continuous with the general pia mater: it receives the anterior & 

posterior choroid arteries and emits the Teiue Oaleni. 

Anterior Bifid Extrkmity - Continnous through the foramina (»f Monro with the 

anterior pointed extremities of the lateral margins above described or choroid 

plexuses of the lateral ventricles. 

Choroid Plexuses of the Lateral Ventricles - Arc nothing more ilmn the thick. 

convoluted &. fringe-like margins of the velum interpt)situm. When described 
separately, that is to say irrespectively of the velum interpositum of 
which they arc a portion, they may be said to penetrate into the deaeendini; 
cornua of the lateral ventricle through the lateral portions of the transverse 
tissure {sef Fi«8. 518, 514). Hence they nncend into the body of the lateral 
ventricle along the side of the corpus fimbriatum, winding round the posterior 
extremity of the optic thalamus. Then, continuing along the sioe of the 
fornix, they taper to a point, and, passing through the corresponding foramen 
of Monro, they join with each other and with the anterior bifurcated extremity 

of the central Jt thinner ]M)rtion of the velum interpositum. 

Choroid Plexuses of the 3rd Ventricle - Are two snmll vascular fringes which 

hang down from the under surface of the central portion of the velum 
interpositum into the cavity of the 3r(l ventricle ; they diverge slightly behind. 

Tela Choroidea - IVr/f; Fourth Ventricle, page 326. 

Choroid Plexuses of the 4th Ventricle - Are two similar fringes which project 

into the 4th ventricle from the layer of pia mater (tela choroidea) which closes 
that ventricle iuferiorly ; they pass upwards and then outwards from near the 
apex of the calamus scrip tori us over the outer margin of the restiform body, 
and into the lateral recess of the fourth ventricle. 

' See note in black type on page 308. 
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There Is no such thing: as the tpansverse flssure. nor does the pia mater f 
r way penetrate into the interior of the brain. (*'« morphological view. p. 348ii.> 
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THE THIRD VENTRICLE 



Is a narrow median fissnre comprised between the optic thalami, and extending to the baM of tiislmi 

It 



Roof- Formed by under snrface of fornix and by velum inter positum. (Sec morpliologie 

view, p. S48a 

Floor - Corresponds to interpeduncular space on under surface of cerebrum, aod is lonm 
from before backwards by the tuber cinereum & infundibulora, corpora albicaiitia,fl 
locus pivforatus posticus. It is prolonged downwards and forwards into a receis 

piiKses, in the fcctus, into the iter ad infundlbiili 



Ijateral Walls - Formed by inner surfaces of optic thalamic which surfaces are bouuded aboi 

by the stria; pineale.n, or superior penduncles of pineal gland, and are i^^'ered belir 

by part of the grey matter of the 3r<i ventricle prolonged upv^'ards from its floor. - Tfc 

lateral whHs are joined together by the middle or soft commissure, a transvene bw 

of grey matter continuous with the remainder of the grey matter of the 3rd ventricii 

Ant. Boundary (Sec Fig. 52G) - Formed by anterior crura of fornix. In front of theietr 
the laminn cinerea and the anterior commissure. ~ Between the crura & the optic thaltn 
are the foramina of Monro, through which the lateral & l^rd ventricles commnnietn 
and the anterior extremities of the velum interpositum pass from the 3rd into the laten 
ventricles to form the choroid ploxusesof the latter. (iSV^ morphological view, p. 846w. 

Post. Boundary (Sep Fig. 527) - Fonned by posterior commissure, a transverse band i 
white fibres connecting posteriorly the optic thalami. Below this is the opening of U 
aqueduct of sylviu^, or iter a tertio ad 4uartum veutriculum ; above are the tuberca 

quadrigemina & the pineal glan 

Fur othet rreetunni, »fe p. 344iv. 
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OPTIC THALAMUS. 



Large ovoid nmss oT grey matter white superficially, sitaated }>e)iind & internally to the corp 
striAtum, aud separated 8uperticially frum the caudate nncleuB by the taenia semicirculaiiii & t 
lamina cornea, and deeply frum the lenticular nucleus by the posterior limb of the internal capn 

C^y Figs. 530, 615, 51G, 517, 5ll 

Frefeot 

Ant. Extremitv - Narrow, eitunted l>ehind anterior cms of fornix ; formi* posteri 

boundary of foramen of Moor 

Post. Extremity or Pulvinar - Broad & rounded. Projects into descending como < 

lateral ventricle, and i^^ continuous internally with tubercnla quadrigemin 

Upper Surface - In front & externally it formH part of floor of lateral ventricle, u 
presents a slight elevation, the anterior tubercle : behind & internally it is covered I 
the velnm inter]»oi3itum <& fornix, which rest upon it; these two parts of the nppi 
surface are scpnrated by a slight groove corresponding to the edge of the fornix. Tl 
stria pioealis or superior peduncle of the pineal gland separates this surfaoe from th 
inner surface. Quite posteriorly, just outsidii the stria pinealls, is slight triaDgnb 

depression, broadest behind, the trfyonun hahem^^ 

Under Surface - Continuous with posterior rounded extremity. In its posterior put i 
forms {Mrt of roof of descending comu of lateral ventricle (x^f Figs. 518A514X*» 
presents two small eminences, the vnrpom geniculnta internum el ejctertium (see. Figs. 52* 
r»2y), which are connected with Inner & outer bands of origin of optic tract (See note* 
pp. 31.'), and 228d). In its anterior part it rents upon the tef;mentum of the rn» 

cerebri and sabthalamic regimi 

Inner Sirfack - Forms lateral boun<iarv of 3rd ventrich*. Ik jtiined to its fellow bv tin 
middle, soft, or givy comniissuie, and presents inferiorly the grey matter of the intenu 
of tfie thalamus uncovered by the white. It is cro«ed superficially by a shallow giiurc 
running from the foramen of Monro towards the opening of the aqueduct of Sylviu 
'J lie stria pinealis or superior jieduncle of the }>ineal gland separates thiti Hurface froi 

the nppei 

OuTKU Sukfack - Hests against the j»08terior limb of the inner capsule (Figs. 516, 516, iiW 

i'f\^)j which separates it from the lenticular uacleu] 
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HE MEDULLA OBLONGATA - (Surface Anatomy) 

Is the upper enlarged part of the spinal cord (*). 

Kxtends from lower border of Pons Varolii, above, to point of decussation of anterior pyramids, below, 

which point corresponds pretty nearly to upper border of atlat. 

Flattened from above downwards and forwards, and presents: 

Antrro-inferior Aspect - Kosts upon basilar groove. 

PosTERO-suPERioR AspRCT - Forms part superiorly of floor of 4th ventricle, and i« cuntinoouf 

inferiorly with posterior surface of cord. 
Divided, as is the cord, into two lateral halves, })y 

Antkro-Median Fissure - (Continuous below with that of cord, partly interrupted, how- 
ever, by decussation of anterior pyramids. Terminates above, just below the pons, 

in a small recess, the foramen coBcnm. 

Postero-Median Fisri're - Continued above into ventricle of Arantlns A postero-median 

fissure on floor of 4th ventricle, and below into postero-roedian fifianre of cord. 



SURFACE OF THE MEDULLA OBLONGATA. 

Each half presents from before backwards between the two median fissures: 

Anterior F.vramid - Pyramidal-shaped bundle of white fibres, the apparent prolongation 

of anterior column of cord ; narrow below, enlarii:ed and rounded off above, constricted 

jnst below the pons (f). Gives origin in its upper part to 6th cranial nenre. 

Olivary Body - Oval prominent mass broader above than below, shorter than, but about m 
broad aH, the pyramid. - It is separated from the pyramid by a narrow groove, which 
gives origin to the hypoglossal nerve, and from the lower part uf which namerov 
arcifonn tibres are seen to proceed. These wind upwards and outwarda round lower end 
of olivary body, sometimes crossing its surface. A few arciform fibres emerge from the 

anterior median fissure, and cros:j anterior aspect of pyramid (§). 

Lateral Tract - Is continuous, - apparently continuous, that is, - with lateral column of 

» cord. It is broad below, where it includes all that part of the medulla comprised 

between anterior pyramid and restiform body ; above it is pushed backwards, and it 

narrowed, by the projection of the olivary body Here it corresponds to tlie groore 

between the olivary and re«tifonn bodies, from which arise from above downwards the 

facial, auditory, glosso-pharynge^l, pneumogastric, & spinal accessory nerves. 

Fasoioulus Cuneatus - Is the outer and larger, while the 

Posterior Pyramid or Fasoioulus G-racilis - Is the inner & smaller portion of a wide 

& thicfc bundle of white fibres continuous below, - apparently continuous, - with the 
posterior column of cord, whicb bundle diverges from itii follow superiorly, and thus both 
exposes the grey matter of the floor of the 4th ventricle and forms the lower part of the 
lateral boundary of that cavity. This wide & thick bundle used to be called, and must 
still be called in dissectional anatomy, the restiform body [%). - From its inner and 
dorsal aspect there projects inwards a thin lamina of white matter termed the 
liqula, which, at the jK)int of divergence of the two restiform bodies, is joined to it* 
fellow of the opposite side by means of a somewhat wider lamina continuous with both 
ligula;, the ohex. Opposite the apex of the calamus scriptorius the posterior pyramid 
prest^its an enlargement, the prm-essus davalns. In front of the processus cuneatus. 
behin<l & a little below olivary body, is a small greyish eminence, the grey tutterrle 
of Rolando (the upper part of the fasciculus of Rolando), formed by the projection of 

the substantia gelatinoss. 

G-rey Matter of Ploor of 4th Ventricle - Vide Fourth Ventricle, page 326. 

*i t, $, H See mttett, jtajje 348x. 



THE CEREBELLUM. 

The cereheUttm i-i oblong From niile Co sitic anil flnttened from above doirnirardR, 
and preaenta two nurfaces and a drcainfereocc. It cnnaiets of two lateral hemispheres 
couDact«d by a median lobo, the varmifonn process, wliich ia divided into up|)eraad lower 

The circiimfeience of the cerebellum is notched io front and behind. The 
anterior notch, or iariiant tf.miluniin'i, 1b the wiilcal ; U embraces the saperior pednncles 
and the testes. The ]KMterinr notch, or iuritHni HuiTiu/iialis, is Darrower and deeper, aad 
receives the falx cerebri. The circumFerence of the cerehellnm is divided into upper and 
lower lips by the great horiionlul fisinre, which dweply Indents the organ extemall; and 
behind , in front cbie fissure is widely open for the emergence of the cerebellar pednnclea. 

The up/,er svi/ace La flattened on either side, and slightly elevated in the 
rentle. Quite anteriorlj it presents the Lingalti, consiBting of four or five narrow 




(.Sw *!(./., 1«(,-C 325.) 

folia prolonjiied upwardu on the vnlve of Vieussens. Itehind tliia is the Lobut Ceniralit, 
Bomewtiat broader, but also of small extent from Hide to side ; the iobns centralis lies at the 
bottom of llie semilunar notch, snd is bnt little seen from above; but laCcrsily it gives oS 
two more prominent processes, the alai, which partially surround the semilunar notch. 
Behind the foregoing comes the much broader IjJmn Cii^'minii, cunaieting of a central 
portion, the ralmen BinaltaiU, belonging to the aujicriur vermiform process, and of two 
I'ltenil portions, the tinUrior errjcceaiir. iobea, belonging tii ihe lateral hemispheres. The 
enlmen munticiili constitutes the higliext part, or ninnticulue, of the superior vermifonn 
proceSB. The anterior creacentic loh<! complete:^ the Intrral boundary of the aemilunar 



the tiiber vgWale nf the under xarfHra, the folini 
of the mareiipial notch. 



I eacuminia fnnni the anterior baundar; 
uTow link between ihe two expandeil 



rebellum it roiindecl nnil elevated laterally, and 
B posteriorly, an<l at the aid ei, thin luifsce prctent* 



The rmiltr mrfaet of the 
ileprpHsed in the mi<1dle line. Qiiii 

Xhfpnttrrim inferior M,t. vhieh foTTtia the lower boundary nf thf ereiit hori»)ntal Kxiure. 
Thi»lober«nfititate8lhe)al«ralpartuf the Aoiuii 'Julitrii. Theeentralporii'iD of the latter 
ia the luhrr rnlrulie. which, with Ihe Hbnve -mentioned foKiitn raruoiinis of the upper 
"iirfare, hounds anteriorly the nmraupiiil notch. Liienilly, there in osually negoclaled 
with the tnher tal^uln' the •Imdrr liJit, or Mmi grarilii, which is not directly connected 
with it, however. In front of the for^ioiii^; ix the Lnhua Pyraniaiii, eongrxtinic centrally 
nf the pyramid. Hiid laterally of the diK»trir or biventral lohea. More anteriorly and 
centrally. >ind emhrm'ed hr the foreKuiiKi i" the Lolini' Umlir, ronHiAini; of the iivnla and 
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the two nmygdalie or lonaile. 'Ilie mrala U a somewhat trianj^nlar elevation, placed 
hetueen the two amggil-ilit, lo which it ie connected by a narrow ridijc. tht /nrroneil liatul, 
lying deeply in the valley, and crossed by tranaverse furrows. In front of the foregoing, 
bat more spread oat from eide to side, it the Lobiu Noihli, coiiBisting centrally of the 
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Tlir./'iio'H'Nf in n pruniiaent tuft, divided into rvviTHt iHinino-. lUid Mtunied lielnw aud 
behind the middle peduncle of the cerebellum. It is rouoeclvd wiih the nodule l>y 
■ thin valvular futd of while latwUnce, [he infrriur mtilullurg rtlam. wliich la conliiiuonH 
witb the central white Item of the cerebellum ; the inferior luedQllar]' velum ia {larllj 
concealed by the tonail. 

The an I era- posterior aection of the cerebellatu prcaetit* the well-known 
^peaisDce termed the arbor vilip. Thv i-enlral white core, or corpu* tra|«/oidef, aendi 
■letnatoihe varioim lobules, and from theoe a brunch ie given ofl to each luliam. Core, aiem, 
and branchei are surrounded bj the external grey matter- 
In the meilnllary cure of the lateral hemisphere i» a collection of grey niatter, 
the corpna dentatnm. This much reiemblea the olivary nocleu* of the medatla. On 
section It show* a thin wavy lanina of grey matter folded u(K)d ItieltaauVifttnk*. 



capsale open towards the meiial plane, and from vrhich inne the niajoriiy of the <ibree 
of the inperlor pednncle. There are aUo three other omtUeT maner of grey matter id thi- 
nedaltary core, all lying jasc inteniBllj to the hilum of the corpus dealatnni, and named 
the nuclei embolifomiis, globOBUil, and fastigil. 

Of the three carobBilar pednncleg which enter or leave the medullary centre, the 
middle one it the largeit It in formed by the transverse flbres of the pons, and enters the 
cerebellar hemisphere externally to the two otbers. widely eeparating the lips of the great 
horizontal fieenre. It consists of two decnasating bundles ; one is derived from the 
npper pootine Hbres, and radiates towards the lower part o[ the cerebellar bemisphere ; 
the other Is derived from the lower pontine fibres, and radiate* towards the opper 
part of the hernia ph ere. The tu/ierior pedancU ie mainij derived from the corpus dentatum. 
Emerging from ihe cerebellam on the inner side of the middle pednncle, it ascenrfs 
towards the testes, forming part of the roof and lateral bonadary of the fnnrth ventricle ; 
it is juioed to its fellow by the valve of Vieasseni. The I'li/eriurpriAinc/r, or restiform 
body of the medatla i^scr note, p. il48\), emerges from the white matter of the cerebellam 
between the two others. It is st first directed forwards, bnt it soon carves downwards 
and inwards, forming tfae lower part of the lateral boundary of the fourth ventricle. 
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EXPLANATION OF PIGlTliKS 537 AND 641. 
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?HE FOURTH VENTRICLE. 



Rhomboidal cavity prolonged into two lateral roceaBes, which . is boanded by the medilk 

oblongata & mesocephalon below & in front and the cerebellam above & behind, and 

closed in inferiorly by a layer of pia mater & epithelium, the tela choroidea. 



FIiOOS - Lo7«nge-8haped, oblique downwards & backwards ; covered by a stratum of gref 

matter, from the cells in which there arise several of the cranial nerves, wholly or 

in [uirt ; bounded on either side below by the posterior pyramids & restiform bodies,* wuk 

above by the processus e cerebello ad testes. Presents the followiof^ petts» 

which give rise to the appearance termed the caktmus mrripUnrius: - 

rosTKRo-MEDiAN FissuRE - Coutluued above into the ac|ueduct of Sylvius or iter a tertio 

ad quartum ventriculum, below into the ventricle of Arantius or upper ei- 

panded part of the central canal and into the postero-median fisnue of the eori 

String Acubticje; 

Fovea Inferior, with the Trioona Hypoqlosbi & Vagi, & the Tuberculum Acusncux; 
Fovea Superior, with the Eminbntia Teres, & Locus Ccerulbus. 

ROOF — Formed above by the superior peduncles of the cerebellum & the valve of VienaeM; 
below by the tonsils, the inferior vermiform process with the uvula, the noduleiaBd 

the inferior medullary vtUoL 

laATEBAL BOUNDABIES - Formed by the superior peduncles of the cerebellam abov^ 

and by the diverging restiform bodies & posterior pyramids bekm. 

XJFFEB EXTBEMITY - Preseuts the opening of the aqueduct of Sylvius or iter a tertio id 

quartum ventricnluL 

LO WEB EXTBEMITY - Presents an opening in the tela choroidea, the foramen of Blagendie, 
situated opposite the apex of the calamus scriptorias. There is another smaller opening 
at the extremity of each lateral recess, the foramen of Key & Retzius. Through then 
openings the ventricular cavities of the brain communicate with the subarachnoideaa 
space of the brain & cord« 

Choroid Plexuses of 4th Ventriole - Vide intra-cerebral portion of the pia mater, p. SOS. 



* Advanced anatomists would put it **cuneate fasciculi below and restiform bodies above." (See note, pi MSx.) 
But there is no outward demarcation visible warranting the distinction and the two names in regard to dissectiaail 
anatomy. A leadin^f anatomist gets over the difficult}* by picturing the medulla, not of the adult, but of the foelas. 
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Floor and Lateral Beoesses of the Fourth Ventricle.* 

The 8tri(K acuaticw divide the floor of the 4th ventricle Into two triangles, a lower 
one and an upper one. They emerge from about the middle of the postero-median 
flsBure, and pass out to the lateral recesses, crossing; the most prominent part of 
the tuberculum acusticum. They appear to join the large outer root of the auditory 
nerve, but some are believed to pass on to the flocculus. 

The INFERIOR TRiAHOLE prcscut^ toward^ its middle a depression triangular in shape, 
the inferior fovea. The fovea has its apex directed upwards, reaching to the strife ; its base 
is turned downward^ and is prolonged into two grooves or limbs passing, the inner one 

downwards and inwards, the outer one downwards and out- 
wards, lly the fovea and its limbs the inferior triangle is 
tliUN divided into tliree triangular areie of nearly equal size. 

The area between the two limbs is somewhat darker in 
colour than the neighbouring parts, and is (tailed the a/a 
rit^rea^ or trigonuni rngi : It onntainfl the principal nucleus 
of the pneumogastric nerve, and also, quite inferiorly, a 
portion of the nucleus of the spinal accessory nerve. 

Internally to the inner limb of the fovea, between it and 
the lower part of the postero-median Assure, is an area lighter 
in colour termed the aia alha interna, or trigonum hypoplosn. 
This corresponds both to the upper part of the tract of cells 
which form the nucleus of the hypoglossal nerve, and also to 
the lower part of the fasciculus teres or intrapontine portion 
of the facial nerve. 

Externally to the outer limb of the fovea is another 
lighter area, the ala nUm externa^ physiologically designated 
the tuberculum acusticum : The upper part of this, the part 
lyintr close to, - and prohmged somewhat beneath the strife, 
and to near the lateral recestt of the ventricle, - contains the 
principal auditory nucleus ; the lower part contains the upper 
prolongation of the column of cells which form the principal nucleus of the glosso- 
pharyngeal and pneumogastric nerves. 

The nuclei of the hypoglossal nerve and of the accessory portion of the spinal 
accessory are prolonged for some distance into the grey matter of the cord, the 
former in front of the central canal, and the latter behind it. 

The SUPERIOR TRiANOLsalso presents a triangular depression, the /«*•«« superior, lying 
in a line with the inferior fovea, from which it is separated by the tuberculum acusticum 
and the stria'. Internally t4 the 8ui>erior fovea, between it and the upper part of the 
postero-median groove, is an elongated eminence, the emineiitia teres, situated in a 
line with the trigonum hypoglossi, and formed in part by the ascending intrapontine 
portion of the facial nerve. The fovea is i)rolonged superiorly into a shallow dark 
depression, the lucu» cnruleus^ corresponding to the subjacent suhatantia ferruyinett. 

In the superior triangle, just alK)vc the strin;, and close to the postero-median Assure, 
is the nucleus of the dth nerve. Externally to this, between it and the superior fovea, 

* These two (K^^es would best be read in conjunction with the account of the deep origins of the 
cranial ner>'e8 given at the l>cginniiig of this volume, pp. 152k to 1521. 



FlO. 54«.— FLOOR OK KOrRTM 
VKXTKICLS. NATl'RAL HIXK. 
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vagi ; t.a., tuberculum ocnis- 
ticann. ((^uain.) 



ii the ntieleat of the 7th nerrf, bat more deeply situated (nw p. 162m). Ditectly 
above, and in k line with the nucleui of the itli nerve, in the upper nurowtng part 
of the floor, in the inolor Bvclevt of tie 5(A nervt, also Bomewhat deeplj Bitnated. 
Ifigher np etill, on the floor of the ai)Deduct of SjItiub, are. anteriorly, the nwlau of 
Iht Zrd wrve, and, iimteriorlv, the nuc/eui' of Me iih n'rve. Just externallj- to thew 
nuclei, U the nndeaa of the deroetidin-i root of the hih utrvt (apper ienmr; nacleoB). 

Besides the above, the nth nerve has two other noclei, one (middle Knaory pncleiu) 
situated in the formatin reticnUriB externally to the motor nncleiu, and another 
(correBpondjnfc to the ascending root) in the aubBtantia gelatinoaa of Kotando as it caps 
the posterior horn of the grry matter in the lover part of the mednlla and upper part of 
the Bpioal cord. (^>ee Fige. SriSi il: j.) 

The main nucleus of the auditory nerre ia in the acnatic tnbercle above described, 
from which there mainly arise both the deep root, which passes tn the inner side of the 
Bnperior pednncle of the cerebellnm, anil the siipf.rGcial root, which nroAea the pednnrle 
externally. There i» a small accessary nndilor; nucleus at thepointof junction of ttie two 
rootf, just in front of the peduncle j there are also some maltlpolar cells in the mid^l of 
the fibres of the soperlicial root. 



At the wideai part of the '*th ventricle there is a small hiieral r 
O'er the npper part of the restlform body. 
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PHE MESOCEPHALON — (Surface Anatomy) 



Is the connecting link between the cerebrum, cerebellum, & medulla oblongata. It consists of : - 

Pojut Varolii or Tuber Annulare, with the superficial & deep transverse fibres of the Midik 

Peduncles of the Cerebellum; 
Crura C^ehri^ divided into under or fasciculated portion and upper part or tegmentum ; 
Inferior Peduncles of the CereMlum^ and Superior Peduncles with the Valve of Vieussens ; 
Tubercula (iuadrigemina & Pineal Gland. 

Pons Varolii or Tuber Annulare - Broad transverse band of white fibres which arch like a bri^ce 

from one hemisphere of the cerebellum to the other, forming laterally the middle pednnclM 

of the cerebellum. Fresenu: 

Under Surface - Marked by a median shallow groove occupied by the basilar artery, and due to 

the prominence on either side of the middle line resulting from the prolongation of iht 

pyramids underneath the transverse fibres. Oives off laterally the two roots, anterior until 

or motor, posterior large or sensory, of the 5th pair of cranial nervei 
Vpper Border - The most prominent & the most convex, f rum beneath which the crura cerebri 

are seen to emeriee. 

Lower Border - Less prominent & less convex, into which the anterior pyramids, olivaiy fasdcoli, 

& lateral tracts of the medulla arc seen to penetrate, and from the anterior aspect of which 

the 6th cranial nerves are sometimes given off. - Laterally the pons Varolii is contiiiaed iato 

the two 
Middle Fedunoles of the Cerebellum or Crura Cerebelli - Which form its two lateral poftiou. 

Crura Cerebri - Two thick cylindrical or slightly flattened bundles of white fibres about } of an inch k»g 

& rather wider in front than behind, which emerge from the anterior border of the pons and 
pass forwards & otitwards to the corpora striata & optic thalami. They are crossed eictemslff 
by the 4th nerve & inferiorly by the optic tract, the anterior border of which latter Is sligbtlr 
adherent to them. Their inner border bounds posteriorly the interpeduncular space, ttd 
presents a slight groove, the sulcus oculomntorius, from which arises the 3rd nerve, and whieh 
separates internally the inferior portion of the crns, pe^s or crusta, from the upper portioB, 
or tegmentum. There is a similar groove on the outer side. These groves correspond to the 

locus niger. 

Inferior Fedunoles of the Cerebellum or Prooessus e Cerebello ad Medullam - Two thirfc 

bundles of white fibres which descend from the inner & under part of the cerebellnm to the 
back of the medulla, where they join the processus cuneati. They form the lower part of the 
lateral boundary of the 4th ventricle. They are, from the dissector*s point of view, the two 
restiform bodies described from above downwards, instead of being described, as previonil;, 

from below upwsru. 
Superior Fedunoles of the Cerebellum or Prooessus e Cerebello ad Testes - Two thick 

bundles of white fibres which ascend from the upper & inner part of the cerebellum to the 
testes, forming part of the roof & of the lateral boundary oi the 4th ventricle. They m 

connected together by the 
Valve of Vieussens - Thin transparent lamina of white matter narrow in front, where it presents a slight 

median ridge, tlie frenulum, and, on either side of this, the roots of the 4th nerve, broader 
behind, where it is continued into the under surface of the superior vermiform process and 
is crossed by the lingula, which is formed by a few transverse bands of grey matter prolonged 
upwards from the cerebellum. It forms the robf of the aqueduct of Sylvius & a ptrt 

of the roof of the 4th ▼entriele. 
Tuberoula Quadrigemina - Four small rounded eminences separated by a crucial depression, sad 

situated below the posterior extremity or splenium of the corpus callosum, the velum inter* 

positum intervening, above & behind the posterior commissure & the drd ventricle* above 4 

in front of the superior peduncles of the cerebellum & the valve of Vieussens. 

Akterior or Nates - Are larger, darker, slightly oblong from before backwards, and connected 

with the external geniculate body & the commencement of the optic tract by broad white 

bands, the anterior or superior hrackkL, 

Posterior or Testes - Are smaller, lighter in colour, more exactly rounded, and connected, - 

apparently, ut k'tist (see note, p. 316), - with the infernal geniculate body & the commencement 

of the optic tracts by narrower bands, the posterior or inferior bradUa. 
Pineal Gland or Conarium - Small conical reddish-grey body situated between the nates, retained is 

position by a fold of pia mater derived from the under surface of the velum interpoeitnm. 
and connected with the remainder of the cerebrum by means of a few transverse fibrei 

belonging to tlie posterior commissure, and also by means of i^ 
Peduncles, which run forwards over upper & inner part of optic thalami to anterior crora of fornix, 

with which they unite. 

The pineal gland consists of a number of follicles joined together by a little connective 

tissue, and containing a transparent viscid fiuid and a quantity of gritty sabulous mattert the 
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COVERINGS OF THE BRAIN AND CORD; 

LARGE VESSELS. 



(See MiniUe Vascularisaiion of the Brain, page 348y.) 
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COVERINGS of the BBAIN & COBD-lst Tablet. 



The immediate coverings of both are three in namber, and, though presenting marked differenon, 

they bear the Kanie names, dura maUty arachnoid^ &* pia wuUer. 

7HEi DURA IVEA'PEjII — la a thick, dense, tibrous membrane, which is lined inteniallf 

by the parietal layer of the arachnoid. 

i^Ura Mater of the Brain -F«irni8 the internal periosu'um of the Bknll; it is pro- 
Jon;;ed round all tlie cnmial nervo^i, bietidinp: with their sheaths and heoominf 
at their point of exit coniiuuuu^ with the pericranium; it is also prolDoged into 
the orbit. 

Its outer surface is rough & fibrillntod ; it is most adherent opposite the sntoretst 
the base of the skull, and presents superiorly numerous glanduiaa Paoobiooii. 

It8 inner surlac»» is f^niooth ; it sends three processes inwards, X\ie falx cerebri vbA 

the icKtorinm ^ Jalx lercbelliy in the attached margins of which procesBes are w- 

peoti\^ely contained the superior longitudinal, the lateral d; superior petrosal, 4 

the occipital sinuses, the lalx cerebri having also the inferior longitadinal nnH 

in its free marjrin. 

Its arteries are derived from the middle & small meningeal, and from the meningeal 
branches of the anterior & posterior ethmoidal, internal carotid, asoendini; phaiyB- 
Keal, occipital <& vertebral, which arteries however supply principally the bonfli 
of the skull. Its veins, with the exception ot the two which accompany the middls 
meningeal, join with the diploic veins and open into the sinuses. - Its nerves an 
small branches from the fourth cranial net-ve, the Gasserian gaoglioOj the ophthak 
mic branch of the filth, the eighth, & the sympathetic. 

Dura Mater of the Cord - Diffeis from that of the brain in that it does not form ths 
luiernal periosteum of the bodies & laminae of the vertebrse, which periosteora its 
distinct tibrous membrane separated from the dura mater by loose areolar tinas 
& by a plexus ol veins, in that it sends no prolongations inwards, oontains no 
binuses, and forms, especially in the cervical <& lumbar regions, bat a looae abeatk 
round the cord and the roots of the spinal nerves. 

It is attached superiorly \o the circumference of the foramen magnum, and aniermiy 
it is slightly adherent along its whole length to the posterior common ligaoMmt • 
of the spine. 

Laterally when viewed from within, it is seen to give attachment to the prooessesof 
the li*ramentum denticulatum, and to present a double series of foramina for the 
passage of the anterior iL posterior roots of the nerves; when viewed from wiiJumt 
It is been to form a beparaie siioath to the roots of the nerves as far as their point 
of junction, and then to be continued upon the nerves^ formings part of their 
neurilemma. 

Opposite the termination oj the cord it blonds with the pia mater to form the ligamen- 
turn centrale, which passes down to the back of the coccyx, and which, in its upper 
part, contains the filiform prolongation of the grey matter of the oord termed ths 
filnni tprnniiHle. 

N.B.— The above is not quite the present classical description of the dun mater. S€t note, pu 848c. 



335 



aOVEBINGS of the BRAIN & COBD-2nd Tablet. 



o. 



THE ARACHNOID 

Bnrroandi the brain & oord, from which it is srpaiatfd (>y the ftub-araohnoidean space. 

Visceral Layer of the Arachnoid of the Brain — On the upper surfBce of th 

hetiii»'pherofi it is thin & tian!B)miciit, nnt) punnes over the convolutions without 
dipping into the sulci. - At the I use of the brain it is thicker and slightly opsquo. 
Cni.*i8in^ from side to side between the two tenipuro-sphenoidul lobes and between tiio 
two hemispheres of the cerehrlinni & the medulla oblongata, it bounds inferiorly tho 
ant^or &* posterior subarachno tican sfnues. 
It is reflected round tite cranial nerves in the shape of Iooro sheathn as far as their point 
exit from the sknll, where it becomes continuous with the ))anetal layer. 

Vifloeral layer of the Arachnoid of the Cord — Form?, especially in the lower pan, 

but a loose sheath round the cord i& the roots of tho nerves. 
This sheath is single round the two roots of each spinal nerve, and is continued a^ far ac 
their exit from the dura niatfir ; the arachnoid is also reflected over the prooo«8ea of 
the ligamentum dentiou latum 

THE SUBARACHNOIDEAN SPACE 

is comprised between the pia mater <fc the visceral layer of the arachnoid, and contains 
the cerebrY>.spinal fluid. It usually coniuiunicaten with the general ventricular cavity 
of the brain by an opening in the layer of pia maiur which bounds the fourth veutric> 
inferiorly. 

It is narrow on the suriaoe of the hemispheres, but is greatly expanded both at the base 
of the brain in the situation of the anterior A posterior subarachnoidean spaces, and 
also round the spinal cord. 

It is oroflsed by numerous fihrous bandn in the situation of the base of the brain and at 
the upper part of the back of the cord, and is }>artly subdivided by an incomplete 
membranous Heptuni which connects the arachnoid with the pia mater opposite the 
posterior median flsuure. 

^'•U.— The abo\e U not the prt^sent clowittt description of the Arachnoid. Hct note, p. 34be. 
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COVEBINQS of the BBAIN & CORD-3rd Tablet 

THE PIA MATER 

On the oerebrnm A cerebellum the pia mater is a dcHoate areolar membraney Tery thb i 
vascular. It ib thick, dense, and but slightly rascalar, on the pons, the omra cerebri & ths 
cord. 

It is everywhere intimately adherent to the nervons snbstascef It dips down between thi 
convolutions of the cerebrum and the laininoa of the cerebellum, and passes into the anta 
rior and posterior median fissures of the cord ; it is prolonged ^jpon the nenres and thdr 
roots. 

The pia mater of the brain penetrates into the ventricular cavities through the transfem 
fissnvc, and forms the velum interpositum and the choroid plexuses. - It nsoally prassnti 
an opening at the lower extremity of the fourth ventricle, by which opening the sobnrack 
Koidean space of the brain & cord commnnicateK with the ventricular caWtiee of the brsia 

The pia mater of the cord presents anteriorly the linea splendens, a whitish long^tndinal Sbnm 
band, and laterally, the ligamentum denticulatum. This latter descends along thewhdi 
length of the side of the cord between the anterior & tho posterior roots of the nerresi ill 
outer edge :& denticulated; the denticulations, about twenty-two in number, sron tht 
subarachnoidean space with the arachnoid reflected over them, and become attached H 
the dura mater in the intervals of the succes^tive pairs of spinal nerves. The first denticfc 
lation is situated opposite the foramen magnum, between the vertebral artery & the bypB> 
glossal nerve. — Opposite the termination of tho cord tho pia mater blends with thedsrt 
mater to form the ligamentum contrale, whirh latter paf^sen down to the back of the 000(71, 
and, in its upper part, contains the filiform prolongation ?( the grey matter of the oor^ 
termi^d the filum termiuale. 



* The foranieo of Mat^endie. 
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ABTEBIES of the BASE of the BRAIN. 

'] 

i 

I 

A.re tho autcrior & middle cerebral branches of the internal carotid and the pottorioi ' 
cerebral of the basilar, which are joiuod together by the anterior M posterior 
t commnnioatiBg. 

Anterior Cerebral - Anterior & smaller of the branches of bifurcation of internal oanxv 

opposite inner extremity of fisanre of Sylriu 
Forwards & inwards towards longitudinal fissure, being connected with each other Iv 

Anterior Communicating, -A small branch about two lines in length. 
Eound genu and along upper surface of corpus callosum, and join with posterior cec«^ 
bral. Give off small branches to anterior perforated space and to inner k 

under surfaces of frontal lobe 

Middle Cerebral -The larger of the two terminal branches of internal carotid. 

Forwards & outwards along fissure of Sylvius, giving twigs to anterior perforated 
space, and divides into branches to pia mater of frontal, parietal ft tempom. 
sphenoidal lobes, and to central lobe or Island of BeiL - Sometimes givei 

oif anterior 

Posterior Communicating - Very variable in siie. 

From back part of internal carotid just before its bifurcation. 
Backwards parallel to its fellow, and inosculates with posterior oerabraL 

Posterior Cerebral -Two; terminal branches of basilar. 

Forwards and outwards for a short distance giving numerous branohee to 

perforated space, and join poeterior commiimoativ^ 

Backwards & outwards on crura cerebri in front of 3rd nerve, and, onrring alight^ 

inwards, divide into numerous branches to inner, under, A outer aariaou 

of occipital lobe. They give off the posterior chonridi 

«uIRCLE OP WILLIS — is formed in front, laterally & behind respeotiyely by i 

A9iicrior cerebral arteries joined by the anterior commumceUing^ 
Trunks of internal carotids & posterior communicating^ 
Posterior cerebral & basilar. 
Within the circle of Willis are comprised from before backwards tbe lamis* 
oinorea, optic costuuissure, tuber cinereum with the iniundibulum, corpoci 

albioantia A posterior perforated spson 
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SINUSES of the DUBA MATEB. 

tenons canals fifteen in number, and more or less trians^alar in shape, the outer ooat of which is {ormil 
bj the splitting of the dnra mater, while their inner coat is a oontinnation of the inner or senms 9m 

of the veins. They are divided lito; 
POSTERCSUPEBIOR Gboup: -Superior Longifudinal, Infirior Longitudinal, ^raigkt^ Lateral,^ 

Occipital^ all converging towards the Torcular Her^fkik 
Amtbbo-Infbbiob Group: - Cavernous^ Circular, Transverse, Superior 6* Inferior Petrosal, j^ 

convergini? towards the sella toreiei 

Superior Longitadinal Sinns - Oommences at foramen coaoam, through which it frequently oommUi 
icates by a minute branch with veins of Sohneiderian membrane of nos9. Bans backwards in attMi 
ed margin of falx cerebri, grooving middle line of frontal, adjacent borders of parietals ft Superiir 
division of orncial ridge of occipital, and opens into toroalar Herophili. Numerous fibrous basil 
the chorda Wiilisii, cross inferior angle of its cavity, and the glanidulce Pacoiiionii pmjeot into in 
base. It receives the superfioinl veins of upper part of hemispheres, nnmeroas veins from diploil 
dura mater, and, at posterior extremity of sagittal suture, the parietal veins from the perioranisa 

Inferior Longitudinal Sinus * Sometimes called a vein on account of its cylindrical form. VolkMn 
posterior part of free margin of falx cerebri, and opens into anterior extremity of straight dsa 
behind the venes Galeni. It receives several small veins from the falx, and acoasionaliy a few froa 

inner surface of hemispherea 

Straight Sinus - Buns downwards & backwards in line of junction of falx cerebri with tentorium esr^ 

belli, and opens into torcular Herophili. Beoeives venss Galeni, inferior longitudinal sinus, iaferw 

median cerebral, & superior cerebellar veins. A few fibrous bands cross its superior angliL 

Occipital Sinuses ~ Usually two, small, contained in attached margin of falz cerebelli. Arise near poa 
tenor border of foramen magnum in several small veins which communicate with posterior longii 
tudinal spinal veins. They pass backwards & upwards, and open separately or together ills 

torcular HeropUQ. 

Lateral Sinuses - Two, large. Oommence at torcular Herophili; pass outwards in posterior attaebs4 
margin of tentorium cerebelli as far as base of petrous portion of temporal bone, grooving oooiptUi 
& posterior inferior angles of parietals ; csrve downwards k inwards grooving mastoid portion il 
temporals and again the occipital at its lateral angles; and are continued into the internal Jacs* 
lar vein through posterior outer or larger part of foramen lacerum posterius. - They reoeire tks 
inferior cerebral & inferior cerebellar veins h some veins from the diplcS, they are oonneotsd t» 
the cavernous sinus by the superior 9l inferior petrosal sinuses, and they communicate through tki 
mastoid foramen with the mastoid h posterior condyloid veins of the pericranium. The right oes 

is generally somewhat the larger of the tMi 

Torcular Herophili - An irregular expansion of the postero-superior group of sinnses pretty nearly ooa 

respondfug in situation to the external occipital protaberance, and formed by the coaletoenes fk 

the superior lontjritudinal, straight & occipital sinuses, which pour their blood into it, and of tht 

lateral sinuses, which convey the blood from the torcular to the internal jugular vslsa 

Cavernous Sinuses ~ ^wo large but short sinuses, extending on either side of sella turcica from spliSi 
noidal lissare to apex of petrous portion of temporal bone, and communicating with each othsr 
through oircalar & transverse sinuses, and with the lateral sinuses through the superior h infSiHor 
petrosal. Their cavity is intersected by numerous fibrous bauds & small vessels; henoe thsir 
name. Against their inner wall, separated from the blood by the lining membrane of the 8ibi% 
are the cavernous portion of the internal carotid artery, the 6th nerve, h the carotid h oavsmoa 
plexuses of the sympothetic; in their outer wall lie from above downwards & from within outward' 
the 3rd, 4th, dc ophthalmic nerves. Thoy receive the ophthalmic & anterior inferior cerebral tsIhii 

Circular Sinus - Placed superficially in rinjr of dnra mater which surrounds pituitary body. EsoeifA 
small veins from this body, adjacent bone, ft dura mater, and commnnicates on either side witi 

the cavernous sinns. Its posterior half is generally larger than the antariflr« 

Transverse Sinus - Small & short. Crosses foio part of basilar groove, connecting cavernous h inferior 

petrosal sinuses of one side to those of the other; is sometimes doabia 

Superior Petrosal Sinus - Small, along upper border of petrous portion of temporal bone in anterior 
attached margin of tentorium, connecting lateral & cavernous sinuses of same sido. Beoeifn 

inferior cerebellar & inferior lateral cerebral 



Inferior Petrosal Sinus - Somewhat larger than foregoing. Along trroove in petro-oooipKtal sutsii^ 

connecting cavernous sinus to termination of the lateral in Jugular foraaia 

■ • ■ ^ . • • ' y . . ' 
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THE SPINAI. CORD. 

'Dip j/>imi/t-0n/ is Hlxiiit l>i int'hcH Ions, mii) extend* fniiu tbe fciraniPii niagnuin 
In the luurr part of (he botlv of tbe HnC Ininbiir vet-lpbrn, or upper part nf the wcoiid. 
Almvf, it ii vonlinuc'l into ihe medulla nblmignm : Wlow, it tHt>>>ri> tii a paint (conux 
ineilullariii), and endii in a alendur lilamcDt, Ow^tum trrmimir, or UgamcalHiu leatralt. 

The exact i>aiiitii>ii of the loner uiid r>f llie cord varie* somewbal according 
to the curvaturd of llie vertebral cnliimD : in markei' Hexion tlm end of th«Ci>rd ii alightlf 
rmised. In the fivtai, at hti early periml. ilie curd ocrnjiii;i> the whole length of the vertebral 



canal ; but, after the third month, the canal and the rooti of the lamhar and sacral nerves 
jiiprow more rapidly than the cord itself, so tlint nt birth the lower end of the cord reaches 
only to about the third lumbar vertebra. 

The cord i? enclosed in a sheath (thecd) considerably longer and larger than itself, 
formed by the dura mater, nnd separated from the walls of the vertebral canal by venous 
plexuses, and a good deal of loose areolar tissue. The cavity of the sheath is divided by 
the curtain-like arachnoid into the subdural and subarachnoid spaces, the latter occupied 
by cerebro-spinal fluid. Within the latter space the cord is kept in position by the 
ligamentum denticuiatnm, and by the roots of the spinal nerves which pass across the 
space from the surface of the cord towards the intervertebral foramina. 

In section the cord is nearly circular, especially in the thoracic region, though 
somewhat flattened in front tuid behind. The cord is not, however, of uniform diameter 
throngliout, but presents two enlargements - an upper or cervical (brachial), and a lower 
or Imiihar (crural). The cervical enlargement is of greater size and extent than the 
lumbar. It extencU from the upper limit of the cord to the body of the first or second 
thoracic vertebra, and is largest opj)08ite the fifth or sixth cervical vertebra. The lumbar 
enlargement begins at the tenth thoracic vertebra, and is largest opposite the twelfth ; 
its antero-posterior diameter is more nearly eqnal to the transverse than is the case in the 
cervical enlargement. 

Fissuns, — The cord is partinlly divided into right and left Imlves by anterior 
and posterior median fissures, wljich penetrate the greater part of its thickness. The 
antero-mcdian Jissun- is the wider, but shallower, of the two, and contains a distinct fold 
of pia mater. It is bounded anteriorly by the nuterior or white commissure. The postero- 
median fissure is much narrower, hut penetrates to the centre of the cord ; it contains 
but a thin process of connectiv(^ tissue and blood-vessels prolonged into it from the pia 
mater. It is liounded anteriorly by the ])Ostcrior or grey commissure. 

A well-marked furrow, th& postero- /literal Jissure, is seen cm each side of the cord, 
corresponding to tin* line of cmerj^ence of the posterior roots of the spinal ncn'es. This 
divides each Uiteral half of the cord into anterior and posterior portions, of which the 
former is again divided into two by the line of attachment of the anterior roots. The 
cord thus comes to bo parted into three eolunius, anterior, middle, and posterior. 

In the cervical region a slijihtly murkcil longitudinal groove, the /<7//^rc7-i>//fr- 
mediate Jurvcnvy runs on the surface of tlie posterior column nejir to the postero-median 
fissure. It indicates the ]»ositiou of a delicate se])tum of coimective tissue passing from 
the pia mater into the posterior oluinii, and dividing the latter into Vi, postero-median 
column, or column of Coll., and a postero- lateral column^ or colunm of Burdach, 

White Matter, — The white matter increases in amount from below upwards. It 
completely surrounds the grry matter, except opposite the posterior commissure and 
oppasite the ajiex of tlie jxwterior eornu referred to below. 

Grey Matter. — The grey matter forms a fluted colunm. In transverse section, it 
is in the shape of the letter H. On each side th»Te is a cre-scentic mass shaped somewhat 
like a ccmuna with its concavity outwards, and the convexity of which is joined to the 
convexity of the opposin* si<le by the posterior or grey commissure. This latter contains 
the central canal of the cord. 

Kach cresceniic mass is divided into anterior and iH>sterior comua. The anterior 
eoniu is short and thiek, but fails to reach the surface of the cord. Its anterior enlarged 
extremity is tlu' taput eornu ; the cODStricted part near the grey commissure is the cervix 



comu. The posterior cornu is long, narrow, and pointed, its extremitj, or apex comu^ 
nearly reaching the bottom of the poNtero-lateral fissure. The slightly enlarged portion 
following this is the caput, and the succeeding constricted part is the cervix. Capping 
the apex cornu is a slightly modified scmi-traosparent grey matter, the substantia gel it mosa 
of Rofafido, In the thoracic region, eHpecially in its upper part, there projects from the 
concavity of the crescent, nearly opposite the grey commissure, the lateral cornu^ or 
nterraediate process of Gowers. Above, in the cervical region, and below, in the lumbar 
region, this blends with the anterior cornu, - to reappear, however, in the sacral region. 
The amount of the grey matter is trverywlicn^ proimrii'in iti» to the si/.e of the ner*'e-root8 
given of!. It is greatest iu the cervical a:id lumbar eiilar^ementH. 

Spinal Nen^es. — These nre thirty-one in number on each side, eight cervical - 
counting the Hiih-noripitHl nerve - twelve dorsal, five lumhar, live siirra), one coccygeal. 
These nerves split up into tlicir anterior and jiosterior divisions immediately beyond the 
root-ganglion helow referred to. 

Xc'n>e-Koots.—YoT I'aeh nerve these are two in number, anterior and |)08teriur . 
The latter, except in the case of the sub-oeeipital nerve, is the larger of the two. It i'' 
marked by the large oval root-ganglion, situated just internal to where the two roots unite 
to form the spinal nerv«'-trunk. 

The lower lumbar and upper sncMMl nerve-nK)ts are by far the largest; but the 
sequence rapidly fulls in reg<ird to >i/.e. the two lower saeral and coccygeal roots being the 
smallest of all. The cervical nervf-roots are quite snuill to begin with, but they rapidly 
increase in si/.e from above downwards. The roots of the first thoracie nerve are large ; thuee 
which succeed them are relatively snniU and uniform in size. 

The upper cervical nerve-roots are short and horizontal ; but length and obliquity 
increase from above downwariN. The lower dorsal, lumbar, sacral, and coccygeal nerve- 
roon descend almost vertieally for a consiileralde distance, forming the well-known bundle 
termed the cauda equina. 

Except in the <*ase of the two npi)er cervical, and of the sacral and coccygeal 
nerves, the root-ganglia lie in the intervertebral foramina jupt externally to the point 
whfre the anterior and posterior roots perforate the dura mater- The two up]>er cervical 
ganglia lie on the posterior an-b of the atlas and the lamina; of the axis respectively. The 
sacral and coccygeal ganglia lie in the sacra! rvina I, the coccygeal ganglion occupying about 
the mid-point of the corresponding root. 

Ftlum Terttiiua!e. — 'X\\^ Hlum terininale lies in the midst of the I )ng lower nerve- 
roots, fmm which it is di&tingui'*hed by its glistening appearance, and from its being 
attached to the apex of the medullary cone. Opposite the second or thin! sacral vertebra 
it pierces the taperiny: tube of dnra n.ater. receiving an investment from it; it ends by 
blending with the periosteum on the back of the coccyx or laxt piece of the sacrum. The 
central canal of the cord is prolonged into it for ahout half its length. Nervous elements 
can be traced down to this ]K)int. B«'low this there is only <'onnecti\«' tissur found. 



NOTES ON THE NEWER MATTER:— 



I. — Coverings of the Brain and Cord, p. 348c. 

II. — Cerebral Surface, p. 348i. 
Ill — Interior of the Brain, p. 348s. 
IV. — Minute Vascularisation, p. 348y. 

V. — Cranio-Cerebral Topography, p. 348cc. 

VI. — Medulla Oblongata and Mesocephalon (transverse sections), p. 348hli. 
VII. — ^Deyelopment of the Brain, p. 348rr. 
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I. 



COVERINGS OF THE BRAIN AND CORD. 



DUBA HATSB. - A note to page 884. 

Ir imperfectly divided bj blood veMeU and lacunar «p«ce« into two laynit, 
endosteal^ and meningeal or supporting. 

The endosteal layer contains the vesieU which nourish the cranial bones. Its 
outer surface is partly smooth and lined with the epidural endothelium bounding the 
snbendosteal Ijmph spaces, and partly rough and closely adherent, specially to the sutures 
of the base of the skull and to the edges of the foramina, where it becomes continuous 
with the external pericranium. At the foramen magnum the endosteal layer is continued 
into the vertebral periosteum, and the meningeal layer into the dura mater of the cord ; 
between the two there is a wide space containing fat, connective tissue, and a plexus of 
veins, the homologne, not of the epidural, but of the interdural lymph spaces within the 
cranium. 

It is the meningeal layer that forms the falx cerebri, the tentorium and falx 
cerebelli, and the diaphragma sellie. The diaphragma sellas is a small circular fold, 
which constitutes a roof for the sella turcica. It almost completely encases the pituitary 
body, presenting but a small central opening for the passage of the infundibulum. 

Sinufles of the Dura Mater. 

These vessels differ considerably in character. 

Some are fairly tubular and lined by a continuous layer of endothelium, - 
though even in these the blood stream is broken up by a number of fine filaments, the 
chordsB Willisii, which are most numerous at the point of separation of the endosteal 
and meningeal layers, -^.^., lower part of the superior longitudinal sinus, and upper 
part of the straight sinus. Other channels are little more than irregular cavernous 
spaces grouped together in the largest arece of separation of the endosteal and meningeal 
layers of the dura niatcr, that is over the batiilar groove, at the back and sides of the 
basi-sphenoid, the apex of the petrous bone, the root of the ali-sphenoid, and the floor 
of the sella turcica. The inner wall of even the cavernous sinus scarcely exists as a 
distinct lamella, though the internal carotid artery, the sixth nerve, and the cavernous 
plexus of the sympathetic lie internal to the principal part of the space, and form part, 
so to speak, of its inner boundary. 

Toroular Herophili. 

The mode of union of the superior longitudinal, lateral, and straight sinuses is 
somewhat variable. As a rule, the superior longitudinal sinus turns to the right, and 
opens into the right latemal sinus, while the straight sinus turns to the left, and opens 
into the left lateral sinus. It is exceptional to And the four vessels exactly symmetrical. 
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The lateral siniu in continiiation with the anperior longitadinal siniiB (usually 
the right one), ii generally larger than the other. 

In the foBtUB the superior longUudinai sifms ii continuoas with the nasal veins 
through the foramen coecnm. In the adult it merely begins in the dura mater in front 
of the crista galli. 

The superior petrosal sinusy as it runs backwards and outwards from the cavernous 
sinus, arches over Meckel's space and the contained fifth nen*e, grooves the upper border 
of the petrous bone, and opens into the' conflnens lateralis, or point of junction of the 
lateral and sigmoid sinuses and the mastoid vein. 

The inferior petrosal sinus pierces the dara mater in front of the ninth and tenth 
nerves, passes to the inner side of these, and opens into the internal jugular vein as it 
lies in the jugular fossa. 

Lateral and Sigmoid Sinuses, and Conflnens Lateralis. 

The two sinuses above named form together what is described in adult anatomy 
under the name of ^^ lateral sinus," The point of junction of the two sinuses is at the 
confluens lateralis^ which lies opposite the posterior inferior angle of the parietal bone 
where both the superior petrosal sinas and the mastoid vein open into the confluent. - 

The mastoid vein was originally a large channel connecting the conjoined sinuses 
to the true external jugular vein, which latter vein, and not the internal jugular, formed 
in the embryo the continuation of the lateral sinus into the soft parts (»f the neck. The 
sigmoid sinus, at first but a small channel of communication between the lateral sinus 
an>l foramen lacerum posterius, dilate<i as the mastoid vein diminished in size, and it is 
thus that it came to continue the lateral sinus into the tntemal jugular vein. 

The sigmoid sinus communicates near its termination with the <*4>rre8ponding 
occipital sinuses, or with the occipital sinus if there is but one, by means of a small 
fnat%tnal vein, which runs along the posterior border of the foramen magnum. This vein 
frequently forms a communication between the occipital sinus, or sinuses, and the veins 
of the spinal cord. 

In addition to the mastoid vein above referred to, a second emissary vein, the 
posterior condyloid vein, passing through the posterior condyloid foramen, connects the 
sigmoid sinus with the veins of the scalp. These emissary veins allow of a certain overflow 
of the blood of the sinuses in cases of over-distention. 

Spheno-parietal Sinus. 

This is a small channel running inwards under shelter of the lesser wing of the 
sphenoid, and which opens into the front part of the cavernous sinus. Externally it 
commences in one of the small meningeal veins. 

The transverse, or basilar^ sinus is rather a plexus of sinuses stretching somewhat 
variably over the basilar groove, than a well-defined and single transverse channel. 

The circular sinus, joining the cavernous sinuses of either side in front of and 
behind the pituitary body, is now divided by some anatomists into the anterior and 
posterior inter-cavemous stnuses. 

The paramesial sinuses or lacuna laUrales are irregular sinoidal recesses, greatly 
varying in sise and number, which may be ranged, along the sides of the superior 
longitudinal sinus ; on the one hand they receive some small meningeal or diploic veins, 
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uid, on the otberi thej open into the longitudinal sinna either by a small aperture or 
hj a narrow channel Some attention has been called to them in connection with the 
Pacchionian bodies below referred to. 

Jugular Veins. 

It is incorrect, embryologicallj, to describe the externa/ Jugular vein as formed by 
the junction of the temporal and internal maxillary veins. The trunk thus formed is 
merely a communicating branch which opens into the trut external jugular vein on the 
surface of the stemo-mastoid. This true external jugular vein is formed higher up by the 
junction of the occipital and posterior auricular veins over the posterior border of the 
mastoid process. This latter vein varies considerably in the adult, for the reason that it 
is merely a degenerated remnant of the vein which, as above explained, originally 
drained the blood from the lateral und superior petrosal sinuses through the confluens 
lateralis, - the vestiges of which arrangement are occasionally preserved in the persistent 
mastoid vein of the adult. When the communicating branch above referred to is described 
as the upper part of the external jugular vein, as is customary in descriptive anatomy, the 
term ^^ posterior external jugular^* is applied to what is the upper part of the true 
external jugular vein. CMacalister.) 

The internal jugular vetn ends at the upper border of the thjroid cartilage, 
where it is joined by the temporo-facial trunk, and becomes the common jugular* 
(Macalister.) 

Pituitary Body. 

It is the smaller posterior lobe of the 
pituitary body, developed, as explained page 
848ss, as an outgrowth of the thalamen- 
cephalon, that the infundibulum connects with 
the tuber cinerenm. Even in the adult this 
lobe is distinct from the larger anterior lobe 
of pharyntEcal origin, i»bich surrounds it ex- 

Fio. M6.-sAo,rrAL bbctiom throuou Pm-,TAEV body «**P' ^^*°^- ^he pituitary bod> as a wh<.Ie 

AND 5E10HB0URI1C0 PARTS. »" ov^i >" shapo, sllghtly flattened from 

a., Miterior lobe; a', projection from it towards above downwards, and with its long axis 

front of infundibulum ; 6, posterior lobe connected transverse. It may easily be removed from 

by a 8oUd procea. with infundibulum ; /.c^lamina ^^e selU turcica by notching the diaphragma 
oinerea ; o, right optic nerve; cA, section of ' * r -n 

chiasms; r.a., reoeis of third ventricle above *®li®' 
chiasma; c.m.^ corpus mammilare. (Quain.) 



ABACHIi'OID. - A note to page 335. 

It is a satisfaction to the Author to have reinstated the Tablet on the arachnoid 
as it originally stood, and thus once more to have presented this membrane -in company 
with every anatomist (human anatomist),* and every surgeon, from the days of Bichat up 
to about fifteen years ago - as, to his mind, it should ever have been presented, specially to 
medical men, namely, as a serous membrane, - a closed sac Cmacroscopically) with parietal 
and viKeral layers, continuous, and everywhere lined with endothelium. His having dropped 

* Sse foot-note on p. 848f. 
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the above description - though in company with respected leaders - was a concession to the 
** advanced " School, which he has ever since regretted. Words must lose their meaning before 
the said description can be at all seriously impugned from the disseetional point of riew * 

The reasons the scientists have given for opposing the once universallj accepted 
description are as follows : (1), that it is impossible - the Author reads it, not easy - to make 
out a distinct layer of connective tissue - distinct, that is, from the dura mater - supporting 
the external or parietal layer of endothelial cells ; and (2), that the arachnoid has an 
origin different from that of the peritoneum, pleura, &c. 

But what tissue distinctly separable from the lung tissue intervenes between the 
lung and the pulmonary pleura ? And does the point, after all, a£fect the question ? 
If a simple layer of epithelium is good enough to make up the roof of the third ventricle, 
why not, even if unsupported, to form the outer wall of a serous sac ? 

As to the second reason, it is brushed away by the very facts set forth by Prof. 
Macalister, who is both philosophical and perfectly candid in the matter. Prof. Macalister 
explains admirably, as indeed is quite evident, how : (1), between parts that move upon 
each other, connective tissue becomes laminated, with flattened cells on its surface ; and, 
where there is much gliding, condensed and membranous, and overlaid with a continuous 
layer .of endothelial cells; (2), that when, at an early period, the mesoblast (ventral 
mesoblust) splits into the splanchnopleure and somatopleure bounding the coslom, the 
tissue lining this cavity becomes transformed, as above, into a serous membrane, which 
is subsequently segmented - though the point has nothing to do with the argument - into 
pleura, pericardium, peritoneum, and tunica vaginalis. 

Now exactly the same changes take place in connection with the dorsal meso- 
blast. It is this dorsal mesoblast which, rising up between the layers of the dorsal 
epiblast, foi ms the membranes of the brain and cord. This dorsal mesoblast must therefore 
split up just as does the ventral mesoblast. Where, then, is the difference, even embryo - 
logically, between the ventral and the dorsal gliding arrangements ? If the splitting of the 
ventral mesoblast gives rise to a serous membrane, why refuse the name to the quite similar 
structure resulting from the splitting of the dorsal mesoblast? t 

* The arachnoid was described aa a serouB membrane by every one of our directional anatomists 
-Wilson, Gray, Ellia, Heath, and Holden. In the view of Hirschfeld, undoubtedly the greatest disseetional 
authority on the nervous system that we have known, there is n6t a shadow of a doubt in regard to the 
matter, or even a shadow of a suspicion that any doubt could arise. But let the dissector just remove 
the skull-cap, and look, and see for himself : Such is the way to learn human Anatomy. 

In lieu of the suppressed - now indeed condemned - term, *' serous membrane," one now finds in 
books such evasive descriptions as •* an intermediate structure," •' a thin membrane," "a delicate mem- 
brane," •• a fibrous membrane " - which latterly is certainly incorrect - or the truism, ** a membrane which is 
seen when the brain is removed (?) from its cavity." When were membranes of any kind classified into 
thick and thin, stout and delicate, or into " intermediate" and whatcNer the converse of that term may 
be or defined as such as may be seen when such and MUch a structure has been removed ? 

t We are everywhere witnessing;, now-a-days, on the one liand, the exaltation of ima^nary dis- 
tinctions, and, on the other hand, the whittling down of real differences till distinctions important to 
the surgeon are lost sight of : " A layer of flattened endothelial cells covers the inner surface " of the dura 
mater, ** and also its outer surjace bettueen the places of adherence to the bones and sutures." And where the 
two layers of the dura mater split (at the foramen magnum) to form, on the one hand, the dura mater of 
the cord, and on the other, tlib pcrioMteum of the spinal canal, " a similar layer oj cells cevers both 
surfaces " of the former. Here is a distinct as^jimilation of the sub- and epi-dural spaces. Again :— 
Both 8urfa<jes of the injier or ciitiiua layer of thu pia mitcr are bounded by a ** lymph spetce." And on the 
nerves leaving the brain and rord. they receive ''lymph-sheaths from the dura mater, the pia mater, and 
the aiachnoid. which may be injected from the subdural and arachnoid spaces as fur as the limbs." The 
Atithor ha^ no hesitation in saying that this is absolutely untrue in naked-eye anatomy. It is this basing 
anatomy (so-called) on •• transcendental" generalisations that is leading to the present sacrifice of most 
important naked-eye truth. It is certainly not the kind of anatomy wanted by medical men that has led 
to the temporary abandonment of the desoription of the aroohnoid as a serous membrane. 
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DescendiDgto histological gro«nd,the parallel becomes still more complete. The 
arachnoid is as much a large Ijmph-space as the peritoneum, and apparently not without 
its stomata similar to those which are found on the under surface of the diaphragm.* 

It is when the parietal layer of the arachnoid is ignored, that the " cavity of T 
arachnoid ** becomes the " subdural space." -^ 

The Subaraohnoid Space. 

The subarachnoid space is broken up by filaments and trabecule forming an 
extremely delicate meshwork. Over the summit of the convolutions these are short, and 
the meshwork close; and the arachnoid and pia mater are difficult to separate. The reverse 
pertains between the convolutions. It is here that the larger arteries and veins ramify 
in the subarachnoid space, their walls being bathed in the subarachnoid fluid, and 
supported by the trabecule. 

CiatemfiB SubaraohnoidaleB. 

These sre local expansions of the general snbarachnoidean space. There are two 
principal ones, which have long been known as posterior (cistema masna) and anterior 
(cistema basilaris), with which are connected the cisterna pontis, and other smaller 
expansions. 

The cistema magna is formed by the arachnoid bridging over the interval between 
the hemispheres of the cerebellum and the back part of the medulla. It is the direct 
contiuation of the back part of the subarachnoidean space of the cord. 

The cisUrfia basilaris corresponds to the basilar groove, and to circle of Willis and 
the interpeduncular space of the base of the brain. Here the arachnoid, leaving the cerebral 
surface, passes across from one temporal lobe to the other, bridging over the hollow in 
this situation. Two lateral channels pas^i out from this, sccompanying the middle cerebral 
arteries into the Sylvian fissures. Anterior prolongations similarly communicate with an 
expansion in front of the optic chiasma, and from this latter a smsll channel is said by 
some to be prolonged round the anterior cerebral arteries as they pass over the upper 
surface of the corpus callosum. 



* In conneoUoQ with the contention tubmitted, the above arg:unieot might even be quite inoorreot 
for what the Author nud care,- though competent friends have failed to detent the flaw, -and yet the 
Author would have to maintain exactly the same ground on the simple basis of Dissectional Anatomy, whose 
teachings are dear on the point raised. Dissectional Anatomy, the Author maintains, is to be looked upon 
08 a science in itself, independent of, and altogether superior to, the fascinating niceties of the scientist. 
It is the form of anatomy which serves directly the objects of the medical man. It is the only form of 
anatomy which has a medioU history at its back, -and a history of noble self-sacrifice, and of worthy 
service rendered. Alone, to the Author's mind, it constitutes Anatomy in the professional sense. 



The Author Is far from unsupported in this matter. The best of the profession are with him :— 

*' I regret to flnd that the teaching of anatomy Is gradually getting more and more 
into the hands of professors who are anatomists but not surgeons, and that their tendem^ is 
to laysUress upon transcendental details rather than surgical relations."— (Christopher Heath. 
" We may be training a school of more or less scientific anatomists, but we are not 
insisting on such curriculum of study, and on such examimaUons, as will produce in the future 
well-grounded^ thoroughly practical^ and ejfftctent medical men. . . . Those scientiflo anato* 
mists who concern themselves with other vertebrates, and who, apparently, treat of an ideal 
evolutionised human body of their own creation, have no experience of the requirements of 
those who are dtstined to $ned{ca! pmcikc^'-The Lnneei. (The ftaUcs are the Author's.) 



kJ 



USh 



Poiieriorlj the cistenut builarit ii joined to the cistenui pontii, whieb lien in froat 
of the medallt and pons, and vhich ii the contiaoation npwardt of the anterior mbarftcli' 
DOld space of the cord. The cUterna pooti* it joined to tbe cUtenut mn^a.* ' 

The mbarachnoidean space of the cord is divided into three more or lea distinct 
compartmeDle by tbe ligamenta dentictilatRiMid the nieaial eeptna poatiemn. The latter 
is totetably complele opposite the lower part of the cord, where the anbaracbnoid space ie 
most expanded, but superiorlr it consists of little more than a few separately tnperposed 
strands. Tbe ligamenta denCiculsta present a coniiDiions inner attachment to the pia 
mater. Their onter margin offers eome twenty-two denticnlationt, which are attached 
IQ the dura mater aboat midway between the points of exit of the tereral pairs of cranial 

The two posierior compartmenla of tbe sabaracbnoid space of tbe ccrd ai« 
coolinned upwards into the ciatema magna; and the anterior compartment into the 
cistema pontis and tbe ciatema batilaris. 

The subarachnoid apace communicates with the fonrtb ventricle - and through 
this with the ventricular cavities of the brain - tbroagb tbe foramen of Hagendie, aad 
the foramina of Key and Retiiue. A communication ia said to exist between tbe dMema 
baailaris and the descending corna of the lateral ventricle. 
FaoohioniaD Bodies. 

These are small granular bodies often 
wen on either side of the superior longi- 
tQifina] nnus, especially over In the hinder part 
of the parietal region, moat numeroiu as age 
advances, and which frequently give rise, by 
iibsorption. to small pits on the inner table of 
the skull, in which they then lodge. They 
are hypertrophied viltiof the u-acbncnd. Their 
|ienetration of tbe dure mater, and, as above 
mentioned, of the inner table of the pkull, is 
interesting. They do not actnally pierce the 
ilnra mater ; they always carry before them 
au attenuated covering derived from that 
membrane. It is ihna that they often appear 
to project into the superior longitudinal sinna, 
wbile really excluded from the same. Tbey 
may similarly project, or appear to project, 
into the paramesial sinuses. Each villns is 




I«, nrncbnold villus; d, a; dt, d«ep uiil 
huperficld l^en of dun miter, both redund 

liunl apoce, and its prolODgstdon n)und the 
vllloe ; p. 00, pli m»t*r ind oonvolu^on. 


made tip of subarachnoidean trabecnlw tiasue, 
and is coveted by a continiiatlon of the arach- 
noid. OutaidethiaiBathinabeatb derived f nun 
the dura mater, and in the iuterral between the 


■ U it not [ollo>nn)t the l)-mph.sp»oetr»n 

■• ftumina,'' "liri," " rivuli," which Uifu kre tiik< 
uud the eemnduy It ttrtlKr}- ceirbnl AMureal 


MendenUUKu of Key »nd Retiiui too f»r to refer, u lonie 
cinorw. lo« Sjlvll, ic,), but to further refer to (he 
■ Thi. ie oertUDlj not the kind ol anatomy wuited by 
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II. 



THE CEREBRAL HEMISPHERES. 



(Theie Notes should read in conjunction with the pages thej are respectivelj stated 

to refer to.) 

FISSURES ON THE CONVEX SUBFAGR— A Note to page 280. 

The^^nire o/Bolatido^ or central sulcus (R, Fig. 568), begins either close to, or upon, 
the supero-mesial horder of the hemisphere, - and when indenting the snpero-mesial 
border, it usually sends a slight backward prolongation into the paracentral lobule on 
the inner surface of the hemisphere (R, Fig. 572). It is often somewhat sinuous, 
presenting two slight bends, or genua, the superior one with concavity forwards, the 
inferior one inversely disposed. It sometimes joins with the fissure of Sylvius. 

Beginning in the vallecula Sylrii at the outer part of the anterior perforated space, 
the stetH^ or undivided part, of the jissure of Sylvius passes outwards between the temporal 
pole and the orbital surface of the frontal lobe, and divides into the already mentioned 
posterior limb, and two shorter limbs, anterior and ascending. The anterior limb (S*) 
runs parallel to the superciliary margin of the hemisphere, separating the orbital and 
triangular portions (3 & 2) of the inferior frontal convolution ; the ascending limb (S>) 
passes vertically upwards, separating the triangular and basilar portions of the same 
(2 &. 1). (See Fig. 568.) 



The division of fissures into complete, - that is, involving the whole thickness of 
the cerebral wall and appearing on the inner surface of the same, - and incomplete, or 
mere surface furrows, scarcely touches the question of cerehral topography. The complete 
fissures - three in number, the dentate or hippocampal, the collateral, and the caUarine 
Tanterior portion only), all lie on the inner surface of the hemisphere, and only one of 
these, the calcarine, is interlobar in character. The fissure of Sylvius is sometimes de- 
scribed as a complete fissure, since it is seen to correspond embryologically to the corpus 
striatum ; but the corpus striatum is formed, not as an infolding of the mantle wall, 
but as a thickening of the fioor of the prosencephalon. (iSee Development of the 
Fissure of Sylvius, p. 348tt.) 

(The calloso-marfinal fissure may be taken as an interlobar fissure in connection witli 
the delimitation of the limbic lobe.) 
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FBONTAIi LOBE.— A Note to page 282. 

The precentral sulcus is often divided into two portions, the superior (4) and inferior (5; 
precentral sulci, the latter occasionallj presenting a short horisontal omhoot, and then 
being more or less F- or T-shaped. 

The superior and middle frontal convolntions are not anfreqnently divided, each into 
two lateral halves, the frontal lobe then presenting Jive superposed tiers (Cunningham), 
instead of three. Thus the inner half of the superior frontal convolution may be separated 
from the outer half by a series of short and irregular furrows (sulcus paramedialis) 
running parallel to the longitudinal iipsure, - these furrows being of interest through 
their being found only in the higher types of brains. The midnle frontal convolution, 
which is broader than the two others, may be similarly subdivided anteriorly by the 
middle frontal sulcus of Ebersteller. 

The inferior frontal convolution is of particular interest through its containing the 
speech-centre of Broca. It is subdivided, from behind forwards, into pars basilaris (1), 
pars triangularis (2), and pars orbitalis (3), by the ascending and anterior limbs of the 
ftsBure of Sylvius. The pars basilaris lies behind the ascending limb of the fissure (S') ; 
the pars triangularis lies between this limb and the anterior limb (S*^ ; the pars orbitalis 
lies below the anterior limb, and reaches to the superciliary margin of the hemisphere. 

The left inferior frontal convolution is usually larger than the right one, in harmony 
with the special location of the speech-centre on that side. The increased development 
chiefly affects the pars triangularis, which, when well developed, may push its way between, 
and entirely separate, the anterior and ascending limbs of tne fissure of Sylvius.' 

PABIETAIi LOBE.— A Note to page 282. 

The parietal lobe presents a number of important and interesting fissures well 
worthy of careful study. These are : 

1. - Horizontal (8), and superior (9) and inferior (10) post-central Jissures, which 

are more or less joined together to form the intraparietal fissure of 
Turner. 

2. - The upturned ends of the ^Mure of Si/lvius (S^ ), of the parallel or superior 

temporal fissure (11), and of the middle temporal fissure (12); these 
supply the basis of^Prof. Cunningham's description of the inferior 
parietal convolution, given below. To these may be added 

8. - The ramus occipitalis (13), which belongs also to the occipital lobe. 

The superior post-central fissure (9) lies behind the upper half of the fissure of Rolando; 
the inferior post-central fissure (10) lies behind the lower half of the same ; these two 
fissures are frequently confluent. The ramus horizontalis (8) extends backwards from the 
upper end of the inferior post-central fissure, and separates the superior and inferior 
parietal convolutions. 

The upturned ends of the fissure of Sylvius, of the parallel or superior temporal fissure 
(11), and of the inferior temporal fissure (12), are of importance as marking the three sub- 
divisions of the inferior parietal convolution as given by Prof. Cunningham. These sub- 
divisions are : 

a. - Supra-marginal convolution, which arches over the upturned end of the 
fissure of Sylvius, and is continuous below & behind with the superior 
temporal convolution ; 

fn - Angular convolution, which arches over the upturned end of the parallel 
or first temporal fissure, and is continuous below and behind with 
the middle temporal convolution ; 

c. - Post-parietal convolution, which arches over the upturned end of the 
second temporal fissure, and is continuous below & behind with 
the inferior temponil convolution. 
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TEMFOBAL LOBR— A Note to page 286. 

The euperior temporal fissure, or parallel Jissure (11), is always well marked. As 
above stated, its posterior extremity tnms upwards into the parietal lobe, and is arched 
over by the angular convolution, which is built up upon it The inferior temporal 
fiemre (12) is often broken up into several pieces. Its posterior extremity likewise turns 
upwards into the parietal lobe, and is arched over by the post-parietal convolution. 

OCCIFITAIi LOBR— A Note to page 286. 

The ramus occipitalis of Turner's intra-parietal fissure (13) extends posteriorly, as 
already stated, into the occipital lobe ; in its backward course it embraces the^ lower 
extremity of the external parieto-occipital fissure (P.O.), bounding what is sometimes 
called the arcus parieto-occipitalis. In the occipital lobe proper it bifurcates to form 
the transverse occipital Jissure (14). 

The boundary between the occipital, and the parietal & temporal lobes is clearly 
marked off, in the upper part only, by the short external parieto-occipital fissure. Lower 
down it may be demarcated for a short distance by the upturned end of the inferior 
temporal fi-ssure. Short of this, an arbitrary line of demarcation (dotted in the figure) 
is often drawn between the external parieto-occipital fissure and the pre-occipital notch 
(15) on the inferior lateral border of the hemisphere. The above-mentioned transverse 
occipital Jissure is sometimes taken as marking the boundary, this fissure then being 
called the anterior occipital Jissure. 

The description of the outer surface of the occipital lobe given in the Tablet, though 
agreeing with Prof. Macalister's description, is not now taken as representing the usual 
condition of that lobe. The sulci on the occipital lobe " are not constant enough in 
position and direction to serve for marking out its surface into distinct gyri. If a 
division must be made, it should be into anterior & posterior gyri situated, respectively, 
behind a small lateral occipital fissure (see Fig. 571), and between this fissure and the 
anterior occipital fissure above referred to." — (Quain.) 

CENTBAIj IiOBE, or ISLAND OF BEIL.— A Note to page 286. 

The central lobe is somewhat triangular, with apex below and in front,- i.e., at the 
vallecula Sylvii. It is divided into a precentral, or frontal portion, and a post-central^ 
or limbic portion, by a fissure somewhat deeper and of earlier formation than the others, 
the sulcus centralis insulce. 

This lobe is interesting morphologically. It is developed very early in connection with 
the corpus striatum, to which it remains adherent ; it is thus precluded from keeping 
pace with the general expansion of the hemisphere, and soon becomes covered in by the 
surrounding convolutions, — the four opercula.* It is covered in above and in front by the 
frontal and parietal lobes, which form three of the four opercula, namely : 

Orbital - formed by the pars orbitalis of the inferior frontal convolution ; 
Frontal - formed by the pars basilaris of the same ; 

FrontO'parietal - formed by the ascending frontal & ascending parietal 

convolutions ; 
and covered in below by the temporal lobe, which forms the temporal operculum. 

The central lobe is surrounded b^ a continuous sulcus, the sulcus limitans, or sinus 
circularis Reilei, which is divisible into anterior, external, and posterior portions. 

^ For this reason it is not inappropriately termed by German writere (with the basal gaofplia and the 
crura cerebri) the $tem of the hemisphere, the remainder of the cerebrum being collectively termed the 
mantle. 
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nmBB SUBFACE OF THE HEMISFHEBE.— A Note to p. 28a 

Two fissures are given off from the calloso-marginal, which are neither yerj well 
marked nor veiy constant, but are of value as affording useful lines of demarcation. They 
are the sulcus paracentralis and the sulcus subparietalis. 

The iuicus paracentraiis (22) turns upwards a little in front of the aioending 
terminal part of the calloso-marginal fissure, and, with this ascending part of the calloeo- 
marginal fissure, bounds the paracentral lobule^ which latter corresponds, on the mesial 
surface of the hemisphere, to the ascending frontal and ascending parietal, or pre- 
and post-central, convolutions of the outer surface. On this lobule, about midway 
between the ascending terminal parts of the paracentral and calloso-marginal fisBnree,may 
. be seen the backward termination of the fissure of Rolando (/{.), -in those cases, that 
is, in which the latter fissure reaches and turns over the mesial margin of the hemisphere. 

The part of the paracentral lobule in front of the fissure of Rolando is taken, with 
the marginal convolutiou, to belong to the frontal lobe; the part of the paracentral 
lobule behind the fissure of Rolando is taken, with the quadrate lobule, to belong to the 
temporal lobe. 

The tuhparUtal fissure (28) passes backwards from the upward bend of the calloso- 
marginal fissure, and separates the quadrate, or precuniate, lobule from the convolution 
of the corpus callosum, or gyrus fornicatus,-that is, from the limbic lobe, -hence the term 
ot post'limhic sometimes applied to this fissure. 

The marginal convolution proper is continuous over the mesial border of the hemisphere 
with the superior frontal convolution of the outer surface of the hemisphere, and with the 
^ gyrus rectus of the under or orbital surface. 

The cakarine fissure (17) commences near the occipital pole in a bifid extremity ; it 
arches forward to join the internal parieto-occipital fissure (P.O.), forming with the latter 
a Y-shaped arrangement, of which the stem indents the isthmus of the conjoined 
callesal and hippocampal gyri a little below the splenium of the corpus callosum. This 
stem, or anterior part of the calcarine fissure, is by far the deepest part of the fissure; it 
is a c omplete fissure, which indents the wall of the hemisphere, and gives rise to the 
hippocampus minor, or calcar avis, in the posterior comu of the lateral ventricle. 

The gyrus dentatus (18) is a narrow convolution toothed or notched at its free border, 
which lies above the dentate or hippocampal fissure and hippocampal gyrus, and below the 
corpus fimbriatum, which overlaps it. It begins at the splenium of the corpus callosum, 
where it is continuous with both sets ef stri» longitudinales on the upper surface of the 
latter. From this point it curves forwards along the isthmus and the upper border 
of the hippocampal gyrus, to be apparently lost beneath the uncus. 

The dentate or hippocampal fissure (19) begins at the splenium of the corpus 
callosum, passes forwards between the gyrus dentatus above, and the isthmus of the 
hippocampal gyrus below, becoming deeper as it passes forwards, thus indenting the 
wall of the hemisphere so as to give rise to the hippocampus major or comu Ammonia 
in the descending horn of the lateral ventricle. It ends beneath the uncus. 

In connection with the delimitation of the limbic lobe, the hippocampal gyrus is now 
divided into an anterior portion, the hippocampal gyrus proper, situated in front of the 
isthmus of the gyrus fomicatus, and a posterior portion, the lobulus lingualis, situated 
below & behind the isthmus, which latter has nothing to do with the limbic lobe. The 
lingual lobule is bounded by the calcarine fissure and its junction with the internal 
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Kio. ft72.-ixxRii srRrACE ot smAW, diagrammatic. 



imtieto-ocdpiliil Hanre aimve. und bv Ihe collMeral fismre (20) Wow. Il liBS partlj on 
ihp mesial Mirface, and pertlr od tbi [cutorial aurfice of the occipital lobe. The 
hippocanijial ffi/rai. oi a whole, ii separated in froni troiii Ihe exleronl nrcipito-lempora 1 
mnTolotmn bv the [aintlT roBrlterl and Tariable iuriiun (emponilisC21 i. 

TLf inttrnal parifio-occipitalfiiinrr, P.O.. marks dislinctlv the bDundarj between the 
occipilal aud lemporal lobes on (he meiinl snrincc of (he hemiiphere. Thebonndary, on 
ihe lenlorlal isnrface, between Ih^ occipital Inbc, on the one band, and the teinpora 
unci limbic lobe* on tbe other, is, nii ihc conirari-, ii"l iiuirkP'l iifl in any niiy 




LOBES BUILT UP ON (L) PHYSIOLOGICAL AND (ID 
MORPHOLOGICAL GROUNDS. 

OPEBCUI^AB LOBE (MACALI8TEE). 

SnrrouDds the flumre of liolando. or central liesore. snil containa the tiioco 
It comprisas the prrrraiTiil or asi^oding fri.iiiiil cnin-olntion. the pasi-rrttiral or itecending 
parietal eou»olatioii, tiis pnriircairal convolalion juiiiinH the two foregoing aboie, and 
tbe iofratrntral convolulion joining the eamv below* The motor areiu correlated 
with Ihe [acini movements lie in the anterior piul ot the iDfrnceotnil couvolDIion ; 
thoM correlated witb Ihe uiovemuatn uf the upper limb tie \a tbe midilla poriioni of 
Ihe pre- and post-central eom'olntiona ; liiune (■orrelated with this inovemenis of the lower 
limb lie in the apper part of the pre- iLud (MtEi-icutral ci>nvoluIi(JiiF, and in the cuotigtious 
parts ol the paracentral con vi.hi lion. 

* ProlcHOr HwsliBtcr doa not reconnlie Hit ii'rquiinl oominuniDntioDs beti^een [he Haute at Roludo 

IrequMt by Proldaar Caniiiii^linm and otbcr acientlJits. Id cDntequence ot itie rcouHniiltiii of Uu 
gpcnniUr latw, Pioteuor Muallini.r'' Irontal ud pBrinul tobo ue iliom oI Ihrir uoeitdlUK trcnul ind 
■aoVTidiDg [Arict«l coDvolutiom rH|4cbtvfllj% 
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LIMBIC LOBE OF BBOCA, FALCIFOBM LOBE OF SCHWALBE. 

Encircles the corpus callosum and the basic ganglia, and is circularly continuons. 

As first defined by Broca, it consisted of the calloeal and hippocampal gyri, which are 
distinctly continaonB behind, at the isthmus, and which are joined together in front, at 
least in all osmatic mammals, by the inner and outer roots of the olfactory nenre.* 

To Broca's limbic lobe there have been added (Schwalbe, Zuckerkandl, and other 
scientists) the strife longitndinales and the peduncles of the corpus callosum, - looked 
npon as rudimentary gyri, - the septum lucidum, dentate convolution, fornix, and 
cingulum. 

Posteriorly, the striie longitndinales lateroleH are prolonged upon the back part of 
the dentate and hippocampal convolutions ; and anteriorly, the peduncles of the corpus 
callosum reach the uncus of the latter convolution by crossing the grey matter of the 
anterior perforated space. Here is therefore a second circularly completed gyrus 
(gyrus marginslis. or Kandwiudung of the Germans), curved round the brain-stem like 
the larger completed callosal and hippocampal gyri, concentric to. and included within 
the circle of the latter, -a necessary addition, it is contended, to the limbic lobe as first 
constructed. 

The striflB longitudinales laterales are now looked upon as a rudimentary <jyru» 
»upracallosm», best developed in osmatic mammals, and which consists, in addition to the 
striae, of a very thin lamina of grey matter continuing the grey matter of the gyms 
fomicatus over the side of the upper surface of the corpus callosum. Similarly, the 
peduncles of the corpus callosum are looked upon aM a rudimentary tub-caliosal 
gynUf which is really but a part of the supracallosal gyruF, - the two halves of the morpho- 
logical unit having been separated only at the time of the appearance of that great 
transverse commissure, the corpus callosum. This sub-callosal gyrus, also best 
marked in the mammals named, and particularly in the monkey, is a band of grey 
matter wedged in, in the monkey, on each side of the middle line, between the fornix 
and the corpus callosum. This band is continuous with the degenerate grey matter 
of the septum lucidum, which may be looked upon as forming part of the same con- 
volution. 

With the above marginal gyms may further be associated another rudimentary (or 
degenerate) gyrus, the gyrua genicuU, represented in man by the cingulum, and also, 
most probably, the stria medialis. The cingulum is a tract of fibres beginning at 
the anterior perforated space, and running circularly in the substance of the callosal and 
hippocampal convolutions. As they pass backwards, many of its fibres diverge at 
intervals from the main bundle, and become connected with the neighbouring grey 
matter of the cortex. 

Further, certain patches of grey matter are said to occur in the substance of the 
fornix, which latter, considering the circular course of its fibres as prolonged into the 
anterior and posterior pillars, is now also, as a rudimentary gyrus, included in the limbic 
system. 



* The inner root of the olfactory nerve curves inwards, and may be traced into the anterior 
extremity of the callosal iryrus. The outer root runs backwards over the outer part of anterior 
perforated space, and in nian becomes lost to new ; but in osmatic imuimialH it may be traced into th« 
uncinate extremity of the hippocamiial sryrus. 
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It may be added that in man the limbic lobe is bnt partlj circamacribed, its onlr 
distinct boandaries being the calloso-marginal fissure and the front part of the collateral 
iissnre, - though posteriorly it is partly separated from the quadrate lobule by the less 
constant sub-parietal, or, in morphological language, post-limbic, sulcus. In many of the 
lower animals it is distinctly circumscribed by one continuous fissure, the limbic fissure of 
Broca,- which fissure is now termed, however, the outer limbic fissure, since there is now 
recognised an inner limbic fissure (continuous callosal, and choroid, or hippocampal 
fissures), separating the outer and inner limbic circles. 

In all probability this ** inner limbic fissure *' will soon have to be called the '* middle 
limbic fissure," and a further inner limbic fissure will have to be recognised, separating 
the fornix from the optic thalamus and brain-stem. If the fornix is to be a part of the 
limbic system, there are three limbic circles, and, therefore, there must be three limbic 
fissurea* 

The limbic lobe is connected by more or less distinct annectent gyri with the lingual 
gyrus of the temporal lobe, the orbital gyri of the frontal lobe, the post-central lobule 
of the insula, and with the cuneate and quadrate lobules. 

* Speaking seriously, and as men ^^ith a responsibility on our shoulders, is it not evident that to take 
in the bearing of the generalisations upon whioh rests the recognition of the limbio system is beyond the 
floope of the practical work of any medical man, - one would almost say beyond the powers of a medical 
man, as such ? If this kind of Anatomy is to be insisted upon, we are surely not far from the deadlock 
foreseen, evidently with deep anxiety, by Professor Macalister. 
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INTERIOR OF THE BRAIN. 



(Thene Notes iihonld be read in conjunction with the pe^es they are respectively 

stated to refer to.) 



Farts seen in Posterior & Descending Ck^rnua.— A Note to pp. 296 & 300. 

The calcar avis and the bulb of the comu are now placed by some anatomists on 
the inner wall of the posterior coma, and not on its floor ; and below them, on the 
floor of the comn, there is said to be, an elevation caused by the fasciculus longitntidiiialis 
inferior. 

Similarly, the hippocampus major, pes hippocampi, corpus fimbriatum, and choroid 
plexus are now placed by some on the inner wall of the descending comu. And on the nx>f 
of the comu there is said to be an elevation, the amygdaloid tubercle, due to the 
projection of the amygdaloid nucleus, or enlarged extremity of the narrow posterior part 
of the caudate nucleus, into which the t»nia semicircularis is also prolonged. 

It will be noticed that the Tablets, as opposed to the Notes, make no mention of the 
amygdaloid tubercle on the roof of the descending com a. The structure may be seen in 
hardened sections, but the Author could never convince himself of its being visible in 
the brain on the dissecting room table. Gray, Ellis, Holden, and Heath never saw 
it ; neither did Uirschfeld. The descriptitm is an example, to the Author's mind, 
of the importation of interpretational Anatomy into what purports to be dissectional 
Anatomy. * 



* Asoonflrniing the view contended for, there have been placed side by gule, p. 348t, the illustrations 
of the descending comu of the lateral ventricle (n^'cn> on the one hand, by Hirnchfeld, and, on the other, 
by Schwalbe. The int«rpretationaI anatomist, Schwalbe, introduces the aniyt^daloid tubercle, t.a. (on 
section only), which Hirschfeld does not show ; and he MhowM an " eininentia collateralis " quits different 
from what Hirschfeld repreients, and such as the Author, certainly, has never seen. 
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deftly with the delicate adherent intestine ; through the linea semilnnariH, find the pylonw in the midst 
of those ndhesionfi, altered appearances, and diiiplacenients. What senres " toientiflc " Anatomy here ? 
What help generalisations on the perBi8t«nce of the metamerie arterie«, or on the Treiti'i fourth portion 
of the duodenum ? Remove that cancerous tongue. What is the advantage of having been lectured to as 
to the supposed primitive duct of the thyroid ? 

We are rightly proud of the recent progress, - indeed, evolution, - of surgery. What is it due to in the 
main? To lAMer'g antUepticitm. There is no connection whatever between the improved surgical 
therapeutics and the form of Anatomy now being pushed to to the front. I^t the physiologist claim to 
have suggef ted the advances in brain surgery. Such honour may legitimately be placed to his credit. But 
who carried physiological discoveries into effect in man 7 Who trephined the hunuui skull to expose the 
motor ares ? Who excised the Gasserian ganglion ? Anatomists of the new school ? Oertainly not. Men 
reared in the dissecting room. Experimentally, physiology has brought almost every organ and tissue of 
the body within the reach of treatment. Great is the honour. Rut who is to carry out in man the behests 
of the younger and more progressive science ? The physiologist himself, the physi<rfogical anatomist, who 
bases his knowledge of adult man on the study of the embr>'o, or on that of the lower animals ? No. 
The human anatomist, who baMs his knowledge on dissecting. All credit to the scientists for their great 
and noble work. But let them not spoil it by tying down to abstract doctrines leading to ignorance of 
patent and tangible fact in regard to man himself, the very hands vrfaich are to bring forth the practical 
results on which their glory rests. 

Writes B. G. Patteson, Surgeon to Meatb Hospital :— 

'* Anatomy is not taught as the handmaid of Sufgery, but as a separate sdenoe 
bristling with technicalities and overloaded with trivial and exasperating details. Henoe it 
is unwillingly learnt, and readily forgotten. And the vast majority of facts, which are all- 
important in surgery, are soon engulfed in the wreckage which follows the emancipation of 
an over-burdened memory when the examination is passed." 




rr 
v^ . ... 
FlO. 577.— DIASRAllllATIC SKCTI05 TIIROUOII OPTIC TIIALAMI AVD PARTS IN RRLATIOR TO THKM. (Sob'Vralbe.) 

Showing how the velum interpoeitum and choroid plexuses are excluded from the lateral ft thiixl 
ventricles by the reflections of the ventricular epithelium. vIII, third ventricle ; Thy optic thalamus ; 
/, oa, fornix, corpus callosum ; cr, /, crus cerebri, tegmentum. 



The Third Ventriole.— A Note to p. 8io. 

The third ventricle is said to present four recess es (tiee Figs. 678, 679). At the lower 
and front part there is said to be a small recess just above the optic commiasare, and a 
fnnnel-shaped prolongation into the infnndibulum of the pituitary body. And at the 
upper and back part there are described the recessut pt'nealis and the recessus suprapintaltM. 
The former of^these is a slight prolongation of the ventricular cavity? into (he stalk qi tb^ 
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pineal bodj. Tbe latter ranilM from tbe mode of reflection of the Tentricnlar epithelinm 
on totheiiDder*arf«ceof theTelnni interpoeicum. Tbeveniricnlarepithelininpaneiback- 
wsniB OTCT the anterior bait or two-tbirdi of the npper mrfttce of the pineal bod j before being 
nflecied opwardi and fonrards on to the Telom. Th« reeera thui cuuned cannot, of 
cQnree. be aeen in ordinarir diaaetlng, but it appean at a pmjeetioQ on a cast of the 
TentriraliT earitj. 




irknd ; a» biucduot of Bjlvlui ; 



opOcc 



It ia itill slated hj advanced, aa it alwafs bai been b; ilinectional, anatomiMa, that 
Che anterior extremitiea of the relnm interpoeitnm paM from the Srd into the lateral 
Tentriclei throogh the foniaina of Monro. It will eaaily be teen that the ntatetneat U 
not correct from the modem standpoint ; The aperture* of communieation between the 
lateral and Srd rentriclea, taken in the modem sense, or embrynlogirf. beiufc the apertarei 
of coauaDnieatioD between the cBTitlea bounded by the epilhtliat li-ninqi of then Mritiea. 
these apertnres of communication themselves, or the rnramlna of Monro taken embryologiee, 
mnft of a necenitj be bounded bj their own epithelial lining ; and, as the choroid 
plexuses lia behind and outside this epithelial lining, these are necossarily foreign to the 
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foramina of Monro taken einhryoJogice.. In describing the ventricnlar cavities of the 
brain, one must either take the epithelium into consideration all round, or ignore it all 
round. One must admit that the roof of the 3rd rentricle is formed bj the relum inter- 
positnm and the fornix, and that the velum interpositum and choroid plexuses penetrate 
into the lateral and Srd ventricles, as hitherto stated; or, if this is rejected, one must 
admit that the choroid plexuses do not pass through the foramina of Monro, a« defined de 
novo in harmony with emhryological views. 

The anterior commissure appears as a transverse band between the anterior crura of 
the fornix, where it presents a cylindrical surface turned towards the 3rd ventricle. It 
passes outwards on each side below the lenticular nucleus, and, inclining backwards and 
assuming a twisted appearaace, ends in the temporal lobe. 



Medulla Oblongata.— Notes to p. 318. 

(*) This is of course incorrect from the structural point of view, since the medulla 
contains, not only the elements of the cord, re-arranged, but also additional structures, 
and has further lost some of the parts which the cord contained. 

(t) The term "anterior pyramid" is used here in its obvious and original sense. 
In connection with questions of structure, the term is now often used in two other 
senses, both at variance with the above, namely, on the one hand, as designating the 
decussating fibres only, and, on the other hand, as comprising the whole of the ** anterior 
area *' of the medulla (more correctly^ of the central or tripartite portion of the medulla, 
vide p. 348ii) comprised between the anterior median fissure and the roots of the hypoglossal 
nerve, - that is, in senses convenient for the purposes of structural descriptions, but which 
do not harmonise with the external or surface anatomy of the part. 

(§) An entirely new meaning has also been given of late to the term ''arciform 
fibres.'* What are described in the Tablet are the obvious arched fibres, which any 
dissector can see. The term is now made to embrace all that most complicated system of 
transverse fibres of the medulla and pons, whether arched or not, which enter into the 
riticular formation, and which the dissector certainly cannot see. ( Vide Arciform Fibres 
and Olivary Nucleus, p. 348jj.) 

(^) The term ** restiform body " is now applied, in structural Anatomy, to the upper 
part only of the restiform body of dissectional Anatomy, the reason being that the fibres 
of the fasciculi cuneatus & gracilis appear to end in the corresponding nuclei, and that the 
upper part of the restiform body of the dissectional anatomist appears to be formed bj 
the newly described arciform fibres (see above), and by other fibres derived from the 
nuclei above mentioned. 



The above are but instances of the present tendency to allow questions of minute structure to 
preponderate over distinct outward appearances. It is submitted that, when outward appearances and 
internal configuration do not agree, they shoiild be taken separately, and independently of eaoh other, as 
has been attempted in tiiis Edition of the Tablets, rather than forced into apparent agreement by an 
alteration of the meaning of old and well -recognised terms. 
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IV. 

MZNUTE VASCULABISATION OF THE BRAIN. 

The arteries as they reach the brain may be divided into two aystems, the central or 
ganglionic^ and the peripheral or cortical (Charcot), - the former ending in what are called 
'^ terminal," the latter in what are called **8emi-terminiil," arterioles (Cohnheim). The 
** terminal " arterioles are such as, from their origin to their termination, neither receive 
nor give off any anastomotic branches, so that, by these arterioles, only a precisely limited 
area of tissue is supplied, or can be injected. The semi-terminal arterioles are inch as very - 
sparingly give off, or receive, anastomotic branches, so that the injection of one area by 
the arteriole of an aa joining area, thou;^h not impossible, is difficult, and is only effected 
through vessels of very small size. The central or ganglionic, and the peripheral or 
cortical, systems in no way communicate, and are thus entirely independent one of the 
other. There exists, therefore, on the borderland of the two systems a stratum of brain 
subitance but slightly vascular, of diminished nutritive activity, and specially exposed to 
softening. 

The oentral or g^nglionio system presents the following sets of 
arterioles: - 

Antebo-Median, - derived from the commencement of the anterior 
ce rebra ls, and from the anterior communicating. These vessels 
pierce the anterior perforated space and the lamina cinerea, and supply 
the head of the caudate nucleus. 

Fostero-Median, - derived from the commencement of the posterior 
cerebrals and from the posterior communicating. These pierce the 
posterior perforated space, and supply the inner surfaces of the optic 
thalnml and the walls of the third ventricle. 

Antero-Latebal, - derived from the middle cerebrals. These vessels 
pierce the anterior perforated space^ and supply the caudate and 
lenticular nuclei, the internal and external capsules, and part of the 
optic thalamus. One of the arteries of this group, larger than the others, . 
is specially liable to be ruptured, and is termed by Prof. Charcot the J '*** 
** artery of cerebral hiemorrhage.** 

FoBTE bo-Lateral, - derived from the jiosterior cerebrals just after they 
have wound round the crura cerebri. These vessels supply a con- 
siderable portion of the optic thalaml and corpora qnadrigemina. 

A circle drawn at a distance of about an inch from the circle of Willis would include the 
origin of all the foregoing arteries. 

The peripheral or cortioal system consists of branches of the anterior, 
middle, and posterior cerebral arteries, which enter the cortex perpendicularly after 
ramifying in the pia mater. They are divided into short and long. The short arteries are 
confined to the cortex, where, in the middle zone of grey matter, they form a close network 
wi(h the branches ^ven off from the long arteries. The long or medullary arteries traverse 
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the grej matter, and penetrate the white or medullary sabstance to a depth of aboat an 
inch and a half withont commnnicating with each other or with the short arteries, except 
by very small capillaries. They are thus ** semi-terminal,*' or not so strictly terminal as 
the arterioles of the central or cortical system. 




Fio. 680.— DueRAM OP TUB ciRCLK OP VILLI8 AXD IT8 Central OT ffan^lionic branchMi. 

(Charcot, Macalister.) 

V, B, C, vertebral, basilar, and Internal carotid arteries; CA, OP, 8, anterior, posterior, and 
middle cerebral arteries; 1, 2, 3, 4, antero-median, poetero-medianf, antero-lateral, and postero-lateral 
terminal arterioles. 
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GsNEKAL Distribution of the Thkbe Cebbbbal Abtbbibs to the Cobtbx :— 

Whole of inner surface of hemisphere from the anterior pole to close upon the 
internal parieto-oodpital fissure. 

A strip of the outer and under surfaces of the hemisphere running along the 

oorrMponding portions of the longitudinal fissure. This strip is narrow both over the 

parietal lobe, where it includes the upper part only of the superior and ascending 

Cbkxbral AaTKRY."^ parietal convolutions, and also on the under or orbital surface of the frontal lobe, 

where it Includes the stndght and internal orbital convolutions. It widens out over 
the outer surface of the frontal lobe, where it includes the upper part of the 
ascending frontal convolution, the superior frontal convolution, and the anterior two- 
^ thirds of the middle frontal convolution. 

Whole of parietal lobe, except the narrow strip above referred to. 

Temporal lobe : - Superior temporal convolution and the greater part of the 
middle temporal convolution ; anterior extremity of internal and external ooolpito- 
temporal convolutions. 

Frontal lobe : - Lower and back part of convex surface, including the inferior 
frontal convolution, the posterior third of the middle frontal convolution, and the 
ascending frontal convolution, except quite its upper part; -the orbital surface, 
externally to the internal frontal convolution. 

Whole of occipital lobe, with the adjacent portion of the quadrate lobule. 

Inferior temporal convolution, and lower part of the middle temporal convolution. 

Internal and external ooclpito-temporal convolutions, except their anterior 
vxlremity. 
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CRANIO-CERSBBAL TOFOORAFHT. 

The ralKtions of the conTolatiotu to nirface iiuirliip)[i are variable within 
certain limiti, not only at different agei and Id the two texet, bat in different Indiridnal* 
□f th« iBme age and *ex, and therefore can only be relied npon as approximatiinu. It ii 
donbtfnl, Indeed, how far there U conataDcy of pocitiou of any gronp of nerve eel]* ; and 
"it is poaaible that, wbile each group may occupy a coDManc pcsitioQ with regard to itt 
neigbbonn, yet, on acronnt of the rarjing defelopment of the Kveral arena, the abeolnte 
litea of each group are not as constant as their relative poiitlona, ind that a group 
which in one brain occupies the crest of a convolution, may be in another on tbs slope of 
a gjna, or even in the trough between two gyri. The patterns of the convolntloni are 
bat expreeriont of the retntlvo rates of growth of the different areu of the rarfacB." — 
(Hacal liter.) 

L— The Four Cardinal Points on the Cranial Surfitoe. 
Bregma. — Junction of the coronal and sagittal sutures; lies In the centre of a 
line drawn acroas the vortex from one external aadllory meatus to the other, tbe head 
being in Ita usual erect position, - that is, the upper border of the zygoma being horliontal. 
It correspondi to the anterior fontanelle, which Is dismond-shaped in the Infant. 




Lambda. — Junction of the sagittal nnd lambdoid sniures; lies 2] incbes above 
the external occipital protuberance, and may often be felt through the tcalp as a slight 
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depression. It corresponds to the posterior fontanolle, which, in the infant, is triangolar 
with apex forwards. 

Asterion. — Junction of the Uunbdoid and squamous sutures; lies) of an inch 
behind and ^ an inch above the upper part of the posterior border of the mastoid prooeML 

Pterion, — ^The H-shaped junction of the frontal, parietal, sphenoid, and 
temporal ; its anterior end lies 1^ to 1^ inches behind and a little above the external 
angular process ; its posterior end lies about ^ an inch further back. 

See further pp. 85 & 86 of the Osteology. 



2.— The Sutures. 

Sagittal, — From the bregma to the lambda. 

Lambdoid, — From the lambda to the asterion, and then along tiie posterior border 
of the mastoid process. 

Corona/.— 'From the bregma downwards and forwards, past the anterior end of 
the pterion, to just below and behind the external angular process. 

Squamous, — Marked bv a curved line from the back part of the pterion to the 
asterion, the highetft part of which line is about 2 inches above the zjgoma. 

3.— The Sinuses. 

Superior LongitudinaL — From glabella, or nasal eminence of the frontal bone, to 
external occipital protuberance. 

Lateral, — From external occipital protuberance to asterion, and then along the 
posterior border of the mastoid process. 

4.— Lower Brain Iievels. 

Occipital Ijobe. — From external occipital protulierance to asterion. 

Temporal Lobe, — Line rising first slightly and then abruptly from the ai«terion 
to the pterion. 

Frontal Lohe, — From pterion along upper margin of superciliary ridge. 

6.— Interlobar Fissures. 

Fissure of Sylvinit (^Reid's Method). — Draw a line from 1| inches behirui the 
external angular process of the frontal to a point } of an inch below the moet prominent 
point of the parietal eminence (Fig. 585). The first three-quarters of an inch will 
represent the stem of the fissure ; the remainder will represent its posterior or horizontal 
limb. The bifurcation, or rather trifurcatlon. lies, therefore, 2 inches behind and a 
little above, say a quarter of an inch above, the external angular procees. From this 
point the ascending limb passes upwards and forwards parallel to, and a little behind, 
the coronal suture. 
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FiMiure of Rolando (Reiift Method), — Drmw a base line from the lowest part of 
the infra- orhitai margin throngh the middle of the external anditory meatus to the back 
of tiie head (Fig. 565). Draw two linea perpendicolar to the above - the one from 
the depression in front of the external auditory meatus, and the other opposite the 
posterior border of the mastoid process at its root to the middle line of the head, taken 
as drawn : there is now constituted a four-sided figure. The diagonal drawn from the 




Fm. 686.— kslatioh or peikcipal 

SUBPACII OF 



Ain> ooHTOLcmom to 
SCALP. (Reid.) 



TBI ouna 



posterior-superior angle to the point where the anterior perpendicular crosses the fissure 
of Sjlriuswill represent the fissure of Rolando. 



Other methods : 

Upper end of the Fi»imre^-Liea half an inch behind the mid-point of the 
vertex, - that is, half an inch behind the middle of the distance between the extemsl 
occipital protuberance and the nasal eminence* or glabella fThane). (It may perhaps 
be more correct to fix the upper end of the fissure at a distance from the external 
occipital protuberance equal to 55*6 per cent, of the distance between that point and the 
glabella.) From its upper end the fissure passes downwards and forwards for 3} inches, 
forming an angle of 67^ (Cunningham says 71*5®) with the middle line of the head. 



Lower end of the Fi»mre. — Lies half an inch behind the bifurcation of the fissure 
of Sylvius, and close to its horizontal limb (Thane). 



Exlernal Parulo-ovipitat Fiiatre. — Rani for about an Inch it rigbl angles t< 
the middle line of the haud from a point ^ of an inrh in front of poeterior fontnnelle o 
Inmbda, and lies in a line v\ti\ [be posterior or horiiontsl llmh of the Rmure of S^lviaa. 




It Prol. Cuiislnglum. 
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VI. 

MEDULLA OBLONGATA AND MESENCEPHALON 
(MESOCEPHALON.) 

TKANSVEESE SECTIONS. 

Ttw iMdiujt ttractunl tektnrei ot the Medulla Oblongata, Poua, and Hewncephklon 
(MeiocepbikloQ) will euilf ba made oat trom the following >ectloiii. 

1. Upptr Part of Cord. -The lection ihows the incipient (tecnsBBCion of the 
pjnuDidi M the bottom of the antero- median Hsanre ; (he anterior comoa of the 
ftrej matter are already partly mparated from the remnioder of the grtj matter. Ai 




compared with sections lower down, the lubatantia gelstinoia of Bolando t« already «»De. 
what enlarged, and nearer to the unr&tce. The central canal is already diallDctly poMerlor 
to the centre of the cord. 

3. Mtdaila : Luatr Part of Pyraind, - The antero-medlan flsnre i« tballower, 
and the anterior comminure is now folly occupied by tbe pyramidal dacnaation. Th« 




bf Uie il«uiMtla){ bundln (TOtn 
it, ooiHlnu*tlonol«uh«t— '- 
J.g., tunlculiu jfiulUi. 



comaa are completely cat off from the remiuDder of the gre; matter, and piuhed ^ 
lomewhat aside. 

8. Mtdulla: Upper Fart of Pyramid and Lower Pari oj Olivary B«/^. - The 
continnationt of the anterior cornna are isolated masaea of grtj matter lying quite to tha 
side, and known ai the Lateral Nnclei (n./.). The large claval and cuneateDDclei have made 
their appearanCB in the correiponding fascicali, and bj tbeae the poaterior coraos and 
sabataniia gelatinosa (g.) are so completely paahed (mtwarda that the aabatantia gelatlnoea 
reaches the lurface and gives rise to ihe fucicalus and tabercle oT Rolando. The central 
canal Ilea well to the back, cloie to the bottom of the poatero-median flwnre, which ia 
diatinetlr widening out. The gnv matter aronnd it contaioi two gronpa of nerre- 




(Schwilbe, Qiuln.) 



a.mj., mnterin mHlUn )lagur«;/.a., 
pynunld ; tLor., nuoleiu of the srdtDnn libra 
•ml o! olivary nuoleui ; o,', uicaaory olivarj 
f.L', ardtoTTD libra prnoe«ding from fonrvL 



itiu; n.ir., nucleui gnuHlig 
lurTounded by jtrey milt 
LIB of the hypoKloflsal 



d., deci 



itperiloial wDUorra fibna emerging Irom the flnnre; pn., 
J.a.\ deep uoifann Abru beoomlnj[ euperAclal ; a,, lower 
icleufl ; n.L, nuoleiu latenlifl; /.r.» formado retlotilaria ; 
I retlcnlutg; g., aubeUntia galatlnoH of Rolando: 0-^., 

ului gnnllli; p.mj., poaterior medlui flaaun : cc, omdal 
1 are, n.XI., nuoleua ol the iplna] uneHorf, and n.T/1., 
of HlletorauperiorpyramlrlBldccuaHitlon. 



ells, one in front of the canal, and the other liehind it: the onieriar celli are the 
nncleua of the hypogloasal nerve (n.A'/7.i; the7>o»(m'or cilh are the nnclens of theapinal 
acceaory (n XI). The remainder of the grey matter is broken np into the reticular 
formation. The olivary nacleag (o.) ig small and of simple ontline ; the secondary olivary 
nncleua (o.') is seen on its inner side. The ascending root of the C>th nerve (a, V.) is seen 
capping the substantia gelatinosa. As points of secondary Importance, one may notice 
the arciform naclens (n.dr.) lying external to the anierior pyramid, and the azternal 
cnneate nucleus (n-c.') lying external and posterior to the principal nndena of that name. 
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Tbe Formatio Rtticularu is m collection ol grej matter lying behintl ihe anterior 
P7mnild (Uid obvuj body, and ao named from it« reticular appeannce at low powers 
raalting trom the eroMiag of Bomewbat large bnndiBB of libree longitudinal and transvem. 
The traiuTerM Gbrei take a warj course backwards and ontwardB from the rapbif toward* 
the gracile, cnneate, & olivary nuclei, and, in the npper part of the mednlla, lowardi the 
reetlfonn body (i.e., the reniform body of the atrnctural anatomJH, or upper part of ibe 
restiform body of the dlMeetlonal anatomitt). The longitudinal librea belong anteriorly 
to tlte flUelor lemni8eQ8(?),and laterally to the lateral colnmn of tbecord after it baa given 
off the croaMd pyramidal (ibrea and the direct cerebellar tract. The nerre-celU are 
epecialty large and nnmeroni laterally (fonnnlio reticnlari* griiea), bnt leM so anteriorly 
(formatio retjcalaria alba). The formatio reticnlari* ie prolonged tbrosgbont lb( 
mednllaand Ihe meMncepbalon (mesocephalon), where It forms the greater pan of the 
n of Ihe cms cerebri. 



i. Medulla : Middle of Olivary Body. - Thie le the mo*t important eectlon. 
The central canal bat expanded Into the 4ib venoicle. The two halvea of the 
mednlla are parted from each other by a broad median raph^, and each holt ia further 




IVAKT wiPT. (Scbnlbe.) 
pjninid i XII., Iwndia of hypo- 

(hMMl nerve imcigliig [nm the (Uiiut ; M li. It ii Man counUif tntwien the p^nrnid ind th« ollvu) 

nildtiu» 0. ; f.a.c, eilenieJ &rcirai-m flbreq; n.l-, naa\eu^ iHterilii ; a,. HroUoTTD flbm | '"j toward! 

natltona bod; partly tbrouith Che lulMUntliL iclsUnoH. p.. psrHy aupeillcfia te the motiMiif rset at Uie 
tth oarre, 0.7. ; X., bundle ol vtgiu roet. emeiglng: f.r., farnAtki reticuUrUi e r., oorpui netUonB*, 
beginning Id be tonoed, chiefly by kitdlorm dbree, luperflcliJ and deep ; n.t, nudeiu ouneatui; 7t.g., 
nuoleoa gncUll : I., itiachtoant it the liifula :/(., lunlDUlua •olitariiu; n.X., n.X.\ two parte of (ba Tigua 

divided into three triangular area; by the' roots of tbe hypogloMal and pneumogaitric 
nervee (X//., XX.'). It will be noted that it ia only thia central portion of the mednlU 
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that is 80 divided, and not the whole length of the medulla. This central portion is the 
only one that is in any way tripartite. 

The three areas must be referred to separately. 

a. - Anterior or Internal Area - Comprised between the median raph^ and the roots 
of the hypoglossal nerve. This is occupied anteriorly by the pyramid (;>.), and posteriorly 
by the formatio reticularis alba. 

b. - Middle Area. - Comprised between the roots of the hypoglossal and pneumogastric 
nerves, this is occupied in front by a wavy line of grey matter, the nucleus of the 
olivary bddy, or corpus dentatum(o.) ; internal and posterior to this are the two accessory 
olivarj uuclei. Posteriorly is the formatio reticularis gi'isea. 

c. - Posterior or External Area. - Behind the roots of the pneumogastrlc nerve. This 
is occupied by a considerable portion of the grey matter of the floor of the 4th ventricle, 
greatly spread out Here the anterior & posterior nuclei of the previous section have 
now become, the one internal (^XII.), - nucleus of the hypoglossal nerve, - and the other 
external (X.) ; from this latter nucleus there now arises, not the spinal accessory nerve, sl* 
in the previous section, but the pneumogastric. Externally to the grey matter proper 
there are the prolongations of the claval and cuneate nuclei, and of the substantia 
gelatinosa of liolando. The ascending root of the 5th nerve is again seen capping the 
substantia gelatinosa. As points of secondary importance, one may notice the fasciculus 
teres, or ascending intrapontine portion of the facial nerve (n /.), in the inner part of the 
grey matter, and a rounded bundle of white fibres, the funiculus solitarius (yi<.)* 
situated a little internal and anterior to the claval nucleus, and which is supposed by 
some anatomists to be the root of the phrenic nerve. 

The nucleus of the olivary body, or corpus dentatum, takes the form of a thm 

wavy lamina which is curved round at its edge so as to form an ovoid scalloped capsule. 

* The open part, or hilum, of this capsule, looks towards the middle line and receives a 

considerable tract of white fibres, the so-called olivary peduncle, which emanate from 

the raphe, and are derived to all appearance from the opposite olive.* 



• " The fibres of the olivary peduncles diverge as they pass to the grey lamina. They 
are partly lost in the grey matter of the olivary nucleus, but mostly pass in small bundles 
through the lamina, those which are more posterior turning backwards and coursing 
obliquely through the posterior part of the lateral area to join the Restiform body 
and thus to pass to the cerebellum as internal arched fibres. Others, after coursing 
through the grey lamina and running between the longitudinal fibres which cover the 
olive, reach the surface, where they bend round and are continued as part of the layer of 
external arched fibres into the Restiform body. Through the Restiform body, the arched 
fibres and the fibres of the olivary peduncle, the cerebellar hemisphere of one side is 
connected, therefore, with the olivary nuclei of both sides. But the connection with the 
opposite side is the more intimate, for it is found that in cases of atrophy of the cerebellar 
hemisphere of one side, the olive of the opposite side is atrophied while that of the same 
side is intact." -(" Quain's Anatomy." 10th Edition.) 

^*The arciform fibres are distinguished into external & internal, or superficial & deep. 
The outer or svperjiciai arched Jilrtg emerge for the most part from the anterior median 
fissure, and, passing over the pyramids and olives, many of them go to the Restiform body. 
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5. Medulla : Upper Part ef OHwiry Body, - We are now nbove the point of 
special interest. It will be observed, to begin with, that the section is no longer tripartite, 
though otherwise resembling the foregoing in general outline. It is true that the nucleus 
of the hypoglossal nerve is still seen in the inner part of the grey matter, but its 



njor 




Fio. 691.— SBcnoH THROUon tppbr part op olivary bodt. (Schwalbe.) 

j>y., pyramid ; o., oHx-ary nucleus ; T.a., Moending root th fifth nerve ; VII I. ^ inferior (posterior) 
root of the auditory nerve, formed of two parts, a, and ft., which enclose the restiform body, e.r. ; 
n. Vlll.p.t principal nucleus of the auditory nerve ; n. Vlll.ac.^ aocossory nucleus ; g.^ ganji^lion oells in 
the root ; /.(., funiculus teres ; n.XII., nucleus of the hypoglossal ; r., raphe. 

roots no longer traverse the section. Nor, a fortiori, do those of the pneumogastric 
nerve, whose nucleus even has disappeared, - giving place to the principal nucleus of the 
nervns acusticus. The principal auditory nucleus, - the prolongation of the external 
group of cells in the grey matter of the previous section, and of the anterior group 
in the section before that, - is a large and important one, widely spread out over 
the broadest part of the floor of the ventricle, and deeply sunk into the grey matter. 
Running over it, - over the tuberculam acusticum of the surface description, - are seen the 
transverse bundles of the stri® acusticas, joining to all appearances the large oater root 



They are added to by deep fibres which come to the surface partly in the groove between 
the pyramids and olives, partly after passing through the olives, as before mentioned. 
Traced back into the anterior median fissure, they are seen to enter the raphe, and to cross 
over in it; after which it is supposed that they may become longitudinal, but their 
further course is not certainly known. The inner or deep arched Jihren emerge from the 
raph4, and traverse the thickness of the bulb, tending towards the olives, the Kestiform 
body, and the nuclei of the cuneate and slender funiculi. Those which pass through and 
in front of the olives are in continuity with the superficial arched fibres. Traced back- 
wards into the raph^ the deep arched fibres cross obliquely to the other side of the 
medulla, where some become longitodinal, joining the fibres of the fillet.** -(** Quain's 
Anatomy," 10th Edition.) 
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of tfae sodiuiiy nerre. Thu root ii aeen to cron tbe reitiform bodj sxtamsJlj ; it 
contUDB a few nerre-celU. Tb« mudler intenuil root of the uioe nerve U aeeu to ame 
from the ventral part of the nnclen^ and to crora the inner aapecc of Che restltorm bodj. 
Where the two rooto join there is, in the angle between them, ■ amall collection of 
uerve-cellB, the acceuoiy auditory nndeug. The section Ehowa the aacendiug root of the 
Sch nerve ( Va.) to the inner aide of (he ianer aaditorj rout. 

6. iftiocephalim : Through Lower Pari of Pom, - We are nov clear of the mednlla 
as regards external featare* and general ontlinej not quite bo, liowerer, as regards 
Blrnctnral potnte. Here appear tbe nnmerona traneTerae fibreB, anperticlal and deep, 
which pass from one hemiaphere of the cerebellnm to the other. Between them, still 




(Fn. IiM.— «aonoi( TniouoH i>ovh put or mm. (Alter milling 



Ildil mol ; ihK/i., its nuolciu; F///., auptrior root or tbe auditory ner 



tormidga fairly compact raatt, as compared with the arrangement further np, are teen the 
prolongation of the fibres of Che pyramids (pf.) ; also various deposits of grey matler, the 
nuclei ponCis. Spread out over Che dorsal aspecc of the section ii the grey matter of the 
upper part of thetiooruf th«4th venCricle, aClll preaencing the auditory nuclens (n. VIII.) 
exieniBlly,butpresentiDg,intemally, two new nuclei,- tbac of the <>th nerve (n.V/.j neareat 
to the middle lioe, and that of the 7th nerve (ii. VII.) more externally, and deeper, some- 
what hnried in the reticular formation. Tlie bundle of the ascending roots of the 6th 
nerve (a. V.) is seen cat across between the root fibres of the auditory & facial 
nerves, enclosed in a prolongation of the sntetantia gelatinosa. Tbe olivarj body 
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i« no longtiT Titible, bat In the uiteTO-IateTKl put of tha reticnlDur [ormfttion there 
•ra one or two smmll coUectlcRu of gref matter known ai the snperior olive. A special aet 
of tranivene flbrei !■ hers Tiiible, the Etapeiinni, probnbly conoecled with the celU of the 
■nperior auditorr nucleiu. CrowiDg the root flbree of tha lixth aod fanial nerrea, thej 
rnn TeetnUf to the aacending root of the fifth nerre, and apparently jain the accenorj 
andilorj nnclem end the ventral root of the andltoiy nerre. 

A BSction a little higher op showi the motor nnclem of tha 6th nerve, and part of Its 
middle lenKirj nncleoB,* with, in ila midit, a few transvenelj cnt tlbree of the aaceading 

7. Vpptr Part of Poiu; Crura CTehri, Vaive of VitmMient, -Here the poni ihowa 
•imply itatranivem flbrei (f.) greatly broken up, between which are ^e correapondingty 
mbdivlded flbret of the pyramldi (py.)i '^^ laolated clntten of grey matter. 
DorMl to the pool, and eepatated from it by the still wide and aedivlded plane of 
the fillet (/, '*), is the continnation of the formatio reticalarls snmionnted by tbe grey 






, bundlea 


lolthapyn 


uiiidi:i>..baii 


iDdarjr Una ba 


twetn the 


MRnianUI put d( Itw poni iind lU » 




e. obllqu 


.fibre, of 


tba l^nl fill. 


et, purine to 










mat; /.r, 


formaUo raU. 


oulari.; p.i.. 


paatarior 






pvduncl 




nipsrior a»d 


ullarj- veliim 


: t. ptj 


iiutt«ottb»LHi«uU;.. l.lourth V 


•ntdalf l In 




Diatttr wh 


leh bound.lt 


latarally an i 


■aan. ■.<!.. 




rre, with Its 


nnolain 


; i/., auhtUintU tcrruginea; ji.e,, j?ou 


pof «lh 


toimlri ths nudwa of tin *tli i«(vi 















matterof thefloorof ihenpperorcloeedpartof the4thveDtricle(ii. 4), now rapidly narrow- 
ieg into the aqnednct of Sylvius. On either side of this grey matter are the creecentic 
aections of thesaperlor pednnclei of tbecerebellam (•.c/i.),joiDed mesi ally above by the 
valve of VieusaeDi or soperlor medullary velnm (u.n.a.) \ over this ii the section of one 
of the tranarene bondi of grey matter making np the lingnla (0- 

* The npptr •enKry nuclaiu aooonting to Quun'a deaorlptlou. Sre Foot-na(e, p. Win. 
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Ban of tJww hive ilnkdy beoomi 
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IcuB (m,sOi puBffi? outwuds In Join Uie rool of the 



In tha grey matter or the floor of the narrowing ventricle Hei, cloee to the middle 
line, tbe nnclcna of the 4th aeTve (g e.). Externally to this i* the descending root of the 
6th oerre, with th» correspondiag nnclen*. Uore deeply may be noticed the section of the 
■ubBtsmia fermginea, aad, on the borderland of the formatio reticnlaris, the lection of 
tbe posterior longitudinal bundle f/'-'-) Ontside the croa are seen the obliqne flbret of 
the npper fillet {f). 




A : Obliqne teotlan t 
: TrKOtverve seotioa, ahawing niiTouiidliiK parU- 

inbtfliiriiedaiicla; il. f., de««ndlDi[ 



nie rooU of the 4th ntrre are Men a little higher np to eecend In the f;rnj natter 
on either tide of the eqnednct, end to deciunte meelallj in the taItb of TIen*<*ni before 
emerging from the npper put of the iene. 

The JUltt or Itmmtau li farmed by the flbrea from the cuneaU and jnKfhnwi'/ei, which 
decnMete behind the Anterior pyremld, end then tamnpwerdi. It forms at flntelonglta- 
dinal bnodlB litoated behind the pjrunid, in the rencntl pert of the fonnetio rnticDlarii. 
Here it diridee into e large lateral portion, the lower flllet, a eualler meeial portion, the 
meoal Sllet, and a middle portion, thenpper fillet. The /dimt j{//U pamsobliqaeiv apwardi 
and oatwardito the aorfaceot theerni cerebri, and then enrTiti npwardi and tnwarda on the 
oncer dde of (be tegmentom tomrd* the inferior corpni qnadrigemlnnm. The mttini fiflel 
peMBi into the mesial part of the cnuta at the aide of the pyramidal tract, and in loit lo 
the (ubtbalamic region. The upptr jilM It believed to be prolonged to the mperior 
eorpo* qnadrigeminnm end to the occipital region. 

S. ~ Qfuuhigtmimil Badiu, Cntra Centri, TtgmtntmK, Aqutditct e/Sflniu, Siptrior 
Ftduacla of tA< CtrtbtlloBi : -Th« traneverae fibres heTe now diaappeared, and the 
loogltndlnal pfnunidal flbrce are grouped together in two compact menee, the 
emra cerebri, -the cmre cerebri proper, i.e., the crura cerebri of the diswclor. 
Separated from theae by the locns niger and the fillet, which is wideniog ont preparatoiy 




irnmiiUMi). [Nitnnl cIh.) 



A : Bnttoo tbraui^i Inferior corpon qnalrignliiK. B ; Bsotloii ttaraacfa waptrtm ooipon 
qnadrlcemlna. «r., cnuto; i.it., ntbstaalla nign: I., tsfuwDtum; i, tqagduat of Sflvliu irlch ttn 
ratnoDdlDi gnj nutter ; e.g., grajr duU« oI aaipnn qiudrtcnnlnii ; l.f., latcml (toov* ; r.l., pottnlor 
lonfltudlul bnndle ; d. P., dmooMnt root of fllth nerve ; t.e.p., nipeilDr oerebsltu pednno]* ; /.. fUlec 
S. in., Duclaiu of Uilid Dene: 111 rnoUue leen tnveniBR Uiered or MfmentAl DnDleiu,mDd anerKing 
ttlll. 

to it* dirlnoQ into three bandi aboTB mentioned, - Ijing ahove them, and anlting them 
superiorly, - Is Uie prolongation of Ehe formatio reticniarii, here fonning the greater 
pert of what is called the nppar part or tegmentnia of the crura cerebri, - which npper 
part has Utile to do, however, with the crura cerebri of the dissector. Forming part 
of the trantveree fibres of tbe formation abont this region are, mesially, the decnsMtion of 
the superior pednncles of the cerebellum, and, laterally, the lower or laEeral fillet, reaching 
up to the tnbercula quadrigemina. The aqnednct of byivias, which is more or leas croaa- 
■haped infenorly, tends to bectmie cylindrical. It it snrronnded by tbe central grey 
matter of ihe iter, in the ventral part of which there isseen on eitiier side the group of celU 
from which Ihe iird nerve arises. The roots of this nerve are seen to paw downwards 
toward! the inner surface of the croa, tint traversing tbe red or tegmental nuclene. 
Exiemallj to the nucleus of the 8rd nerve is the descending root of tbe Sth nerve (_d. V. ), 
with it* nnclens. The posterior longitudinal hnndle occupies the same podtlon as la the 
pnvions Metlon, 
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Sabitantia Nigra. -ThU la a baad of darkly pigmented grey matter, cnacMitiG OD 
Mction, pierced iDteraallT by the rooCB of the 3rd Darre, and wbidi extend* from the pom 
Varolii to the inbercala qnadriKemioa, BeparaCing tbe cmetii of the cerebral pedunclei 
from the tsgmentQm. Ita edges reach the surface at the lateral and odtlomotor mlci. 
From ita ander mrface namerons prolongation! of the gray matter para into tbe cniits. 

The cmita ia divided into a larger middle, and amaJler inner and ootcr portion* 
Tbe ftbrei of the middle portion are the coDtinoBtioQ of tbe pyramidal tlbret of tbemedalU 
a the anterior half of the posterior limb of the inner 
diate towards the convolationa of the motor area. The 
pan through the anterior limb of the iuteroal eaptole. 
)nB of the frontal lobe. 'The fibrea of the ovter part of 
' part of the Inner cepsnle, and radiate toirarda the 
coovolntioDl of tbe occipital and temporal lobes, 

Tht n^erior ptdunrlef of the crrtbtlhrn descend from the lower part of the Optic 
thalamna into tbe teementani of (he cruE cerebri, and, haiiog decaaaated in the formatio 
rettcnlaria, emerge from benualh the testes as two roniideil bundles joined tt^ether by the 
ralre of Vienssens. They descend to tbe dentate nocleua and the lower part of the 
cereb«llnm. 

The corpora qoodHgemina are made np of grey natter with a mperficial covering of 
white flhrcd. The hrachia of the nates join the external geniculate body, and are continued 
into thn outer part nf the optic tract. The hrachia of the tenes are connected with the 
Internal geniculate body, and probably join the inner part of the optic tract, hat without 
becoming connected with the optic nerve ; they go to form the commUmtral flhrea of 
Qudden. 



It ; they are prolonged ii 
eapmlejnEt behind the genu, andn 
fibres of the inner part of the ci 
and radiate towards the convoh 
the cmra traTenw the poster ioi 




a and t, Hilflrior and poiUrlor qitvlri|[eniinal bodla 
B »nd e, external and inCsmal ifeoiouUte bodia ; J, oplio tn 
fl,;ure wUl be found luUj eiplained. p. Sttvv. Sm p. iJ8d. 
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DEVELOFKKKT OF THB BBAIN. 

There Are firat the three original cerebral resiclea, - the fore- brain, the mid-bniD, 
and the hmd-brain, - and then, throngh the farther diriaion of the fint Mid third of theae, 
the five veaides below named. 

The hind-brain, which is eloat^aied and taperlDg and continued into the ipinal 
cord, is BOOn pioched oR into the veaicle of the medulla, or metrnrefialan, posteriori;, 
and the vesicle of the cerebellum, or tftiietphalatt. anteriorlj. It is between tbtM that 
the poDtal flcxun appears later on. 

The mid-brain, or mtstncifhaUn, increases in size less rapldl/ than the two 
others, and does not divide. While at first the largest o( ihe three cerebral Tedeles, it 
soon becomes the smallest of all. 

The fore-bn^D divides as does the hlud-brain. It flnt widens out pcneriorlj 
through the lateral projection of the two optic vesicles, and is then pinched oB into the 
Ihatamtneephabn with the now conntricted stalks nf the opiic nerves, poateriorlj, and the 
prestnctpkahn, or vesicle of the hemispheres, anteriorl;. 

There are now five *e*if1es : from behinil forwards, the mitmcifhalm and the 
efett/ephalon mailing np the hind-brain; the undivided mid-brain vesicle, or mttta- 
cefialoH; and the tkatammeepkaloit and the proiemepkatan making up Ihe fore-brain. 

The vesicle of the hemispheres, or prosencephalon, is distinguished bj extremely 
rapid growth, mainly in the backward direction ; and it soon surpasses all the others in 
siie, when it becomes parted from above Into right and left halves by the future (alx 
cerebri, a connective Ciuue formation derived from the membranous craainm. 

The three cerebral fle\nrea now appear, two rurved forwards, with an inter- 
mediate one curved backwards. 



CEREB. HEMiSPh. ^^^^^ 

^ MItl.BK 

^^^^^^^ CEPHAUFUa. ^^i—ci 



The fore-brain as a whole sinks downwards round the anterior extremity of the 
ihnrda dotsaiis,* fonning an acute SDgle with the miil-brain \ this bead is the cifhahi 
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aexure. There appears the sharp backward ^oniai flexure in the middle of the hind-brain^ - 
that is, between the epenoephalon and the metencephalon, or in the sitoation of the future 
pons varolii. Finally, there is a gradual bending forwards of the hind-brain as a whole on 
the future spinal cord : this is the cervical or nuchcU flexure. 

From the cerebral yeaicles above named there are developed reepectivelj : - 

PROSENCEPH. THALAIIEMCEWJIESEBCEPH EPENCEPH. METENCEPH. 



^- Kt ^ ' " St A A ^ 



CEREB.HEMISPH.^^^^ PIII.«LO. T.aiiOORIC C^""* 




PIT.BOOV 



FlO. 601.— DIAORAM 8H0W1K0 TITS FIVB CKRKBRAL VK8ICLN1 AND TBI STBUCTUBIS DBRIWD FBOM THIUf. 

(After Huxley.) 



Hivd-Bbain. - 

Metencephalon - Medulla oblongata, fourth ventricle. 
Epencephalon - Cerebellum, pons varolii, crura cerebelli, valve of 
Vieussens. 

Mid-Brain. - 

Mesencephalon - Tubercula quadrigemina, crura cerebri, aqueduct of 
Sjlvius. 

Fobe-Bbain. - 

Thalamencephalon - Opdc thalami; third ventricle; pineal gland, 
infondibulum & pituitary body ; optic tracts, chiasma, optic nerves 
& retina. 

Prosencephalon - Cerebral hemispheres; corpora striata; lateral 
ventricles; olfactory bulbs; corpus callosum. fornix. 



Details may now be added : - 

Metencephalon. - Its floor and sides thicken considerably, and become divided 
into the well-known columns of the medulla. Its roof produces no nerve-substance, and 
merely forms an epithelial investment to the plications of the thickened pia mater, or 
thoroid plwuM of the fourth ventricle. Avoliion of the pU mater faecesMurily inTolvtti 
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the removal of the epithelial layer, and thus opens up the cavity of the fourth ventncle, - 
the rhomboidal rinus of the older authors being thus produced.* 

EptncephaUm. - The cerebellum first appears as a mere transverse ridge, of 
which the middle part is soon distinguished as the vermiform process. The lateral part.-( 
then outgrow the foregoing, and become the hemispheres. The transverse furrows appear 
shortly afterwards. 

Mtd' Brain. — This is the part that changes least. But, whereas, through the 
flexures above referred to, it occupies at an early date the highest part of the encephalon, 
and forms the prominent parietal eminence, it is afterwards covered over by the rapidly 
expanding cerebrum and cerebellum, and thus becomes crowded down to the base of 
the brain. 

Tkalamefuephahtu - Its roof evolves very much like that of the metencephalon. 
It also remains epithelial, and similarly unites with the super-jacent pia mater to form 
the central part of the choroid plexuses or velum interp08itum,t the avulsion of which, 
as it similarly involves the removal of the epithelial layer adherent to it, opens up the 
cavity of the subjacent third ventricle. Apart from the optic thaiami and the optic 
vesicles further referred to in connection with the development of the eye, there grow 
out from the walls of the thalamencephalon two appendages of problematical significance, 
the pineal gland and the pituitary body. 

The Pineal dand^ or Epiphysis^ is evolved from the back part of the roof of the 
thalamencephalon as an evaglnation, which passes upwards and backwards- In man and 
mammals it becomes a solid outgrowth, glandular in appearance, and relatively un- 
important. Without attempting to follow the very varying evolutions of the pineal gland 
in the vertebrate series, it may be mentioned that it acquires considerable importance in 
the lower vertebrates, such as selachians, where, perforating the cranium, it reaches 
the dermal surface. Its structure, in some reptiles, seems even to warrant its description 
as an unpaired parietal eye. Here appearances seem to indicate an optic nerve expanding 
into a kind of retina, with, in front of it, a Icnse-like arrangement covered in by trans- 
lucent dermal scales. The apparatus seems, further, to be influenced by light. 

The Pauitary Body, or Hypophysis^ has a double origin. On the one hand, the 
floor of the thalamencephalon thins out and evaginates downwards, in the situation of the 



* It is taught by some scientists that the fourth ventricle is formed, not entirely by tlie 
metencephalon, but in its lower part by the metencephalon, and its upper part by the epenoephalon 
In such case what is above said of the roof of the metencephalon would apply also to the back part of 
the roof of the epenoephalon. 

t The velum interpositum, with the continuous choroid plexuses of the lateral ventricles and 
their descending comua, are said, in human adult anatomy, to enter the brain through Uie great transverve 
fissure. Centrally this is not quite correct. The central part of the trsn8\'erse flssure is no fissure at 11 
in the proper sense of the term. There is no proper infolding here of the brain substance. It is the 
extension backwards of the hemitfpheres that causes the incliision of the central part of the choroid plexus 
within the cerebral hemispheres, and gives rise to the appearance of a transverse fissure. Not so, however, 
at the side of the brain. Here, as wHl be seen further on, there is actual infoldiag, both of the brain 
taelf , imd of its piamatral covering. 
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fatarb sella tardea, into a short f annel-shaped downgrowth, the infandibulum. Then ^ 
front of the infnndibalam there appears the pouch of the hypophysis, or Kathke*8 pouch. 
This is an evagination of the oral sinus, in front of the pharyngeal membrane, which 
makes its way npwards in front of the foregoing, perforating the future ali-sphenoid. As 
it deepens, it becomes constricted off as a small sac, which is for a time connected by a 
narrow duct with the oral cavity, - the communication disappearing later on in man, 
though it remains throughout life in some of the lower vertebrates, such as selachians. 
The evaginations above described become, the one, the posterior or smaller, and the 
other, the anterior or larger, lobe of the pituitary body. 



Prosencephalon, - Its extremely rapid growth backwards has already been referred 
to. This part of the brain overlaps the optic thalami in the third month, the tubercala 
quadrigemina in the fifth month, and, in man, the cerebellum a little later on. 
This growth of the hemispheres is marked by a twisting of the hemispheres upon 
themselves, - whence the twist of the anterior crura of the fornix and peduncles of 
Vick d'Azyr, - by the infolding of their walls into deep fissures with, and into more 
superficial sulci without corresponding internal projections, and by the development 
of a system of commissures, such as the corpus callosum and fornix. 

The first fissure to appear is the fissure of Sylrins. Starting from about the 
middle of the lower margin of each hemisphere, it passes upwards and backwards, 
indenting the cavity of the corresponding lateral ventricle ; - the sides of the indentation 
subsequently thickening to form the corpus striatum. 

The next fissures to appear are the hippocampal, and the fissura pallii or 
choroidea. The former gives rise in its posterior part to the hippocampus major. The 
latter gives rise to the so-called great transverse fissure, or fissure of Bichat. What 
happens is this: -The two hemispheres, or ** mantle'* part of the brain, as they are 
sometimes termed, grow backwards, - everywhere invested with pia mater, - and overlap 
the upper part and sides of the *' stalk," or future ganglionic portion, - this being also 
invested with pia mater. It is the edges of the resulting cup-like depression that become 
the lips of the so-called transverse fissure ; the layers of pia mater, brought into contact, 
fuse, and form the choroid plexuses and velum interpositum. (See note on previous page.) 
Changes subsequently occur here similar to those that have been described in the 
roof both of the metencephalon and of the thalamencephalon. The roof of the neural 
tube is attenuated into a single layer of epithelial cells closely united to the pia mater, 
which latter, as it makes its way into the ventricular cavities in the shape of vascular 
tufts, remains covered by the epithelium. Removal of the tufts necessarily tears away the 
epithelium as well ; and then, but then only, is the ventricular cavity really open. 

The calcarine fissure appears later on on the inner aspect of the evagination of 
the lateral ventricle which forms the occipital lobe ; it gives rise to the calcar avis. 

Finally, there appears the external parieto-occipital fissure, which marks the 
separation between the parietal and occipital lobes. 

The corpus callosum, the columns of the fornix, and the septum lucidum result 
from adhesions between the contiguous inner walls of the hemispheres. The septum 
lucidum is the attenuated remains of a portion of such contiguous walls, - the so-called 
fifth ventricle resulting from the enclosure of a part of space between the two hemispheres. 

The correlated changes in the shape of the lateral ventricles necessarily bring 
about a narrowing of the communication, - foramen of Monro, - between these and the 
third ventricle. 
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There now appear snch ■nperficial infoldings as do not caase projections into 
the yentricular cavities, - these infoldings causing both relatively deep primary, and 
relativelj shallow secondary and tertiary sulci. The first sulcus to appear, and the most 
important of the primary sulci, is that known under the name of fissure of Rolando. 

Finally, there appears the evagination of the anterior part of each lateral 
ventricle, which forms the olfactory lobes. In man, these diminish somewhat in size in 
the later stages of evolution, and become filled up with nervous substance. In most 
mamoials, however, whose sense of smell is keener than that of man, the olfactory lobes 
attain a considerable size, and remain hollow, their cavity not unfrequently remaining 
continaons with that of the ventricle. 



EXPLANATION OF FIGUEES NOT FULLY EXPLAINED IN 

THE TEXT. 

(NERVE CENTRES.) 

Fio. 501.— uiTDBR SORPACB OP TiiK CKUiiiRUif. (Sftppey, Hirsohfeld.) 

1, 2, 8, frontal, temporal, and occipital poles ; 4, 5, anterior and posterior extremities of the longi- 
tudinal fissure ; 6, 7, stem of the fissure of Sylvius, and anterior perforated space ; 8, 0, 10, tuber oinereum, 
with the infundibulum corpora albicantia, ami locus perforatus posticus; 11, cms cerebri; 12, pons 
Varolii ; 18, 14, 16, medulla oblongata, anterior pyramid, and olivar>' body. 

The Cranial nerves are marked I. to XII. accordinff to Btfnimering's classifloation : 



I. - Olfactory ; 
II. - Optic ; 

III. - Third, or Motor oculi ; 

IV. - Fourth, or Pathetic ; 
V. - Fifth, or Trigeminal ; 

M. - Hixth, or Abducens ; 



VII. - Seventh, or Facial ; 
VIII. - Eighth, or Auditory ; 

IX. - Ninth, or Olosso^pharyngeal ; 
X. - Tenth, or Pneumogastrio ; 

XI. - Eleventh, or Spinal aooeMory ; 
XII. - Twelfth, or Hypoglowal. 



Fios. 504 ft 506.— MmiAii skctiox ok tiik iiKMMriiKRKs. (Hirschfeld.) 

1, 2. 8, frontal, temporal, and occipital poles ; 4, 7, 8, corpus callosum, with its posterior extremity 
or qf»leniam, and iti anterior extremity or genu, the latter continued into the beak or rostrum ; 6, 6, con- 
volution and venUiole of the corpus callosum ; 10, fornix ; 11, septum lucidum ; 12, 18, upper and inner 
surfaces of optio thalamus, - a portion of the latter being shaved off to show the bundle of Vioq d'Azyr 
paMdng up from the twisting upon itself of the anterior orus of the fornix in the corpus albicans, 16 ; Id 
foramen of Monro ; 17, divided anterior commissure ; 18, 19, posterior orus of fornix and oorpus fimbriatum 
20, 21, dentate convolution and fissure ; 23, 24, olfactory process and bulb. 

Fim. 611 A 628.— DBBP DI88B0TI0N OP T1I« BRAIN PROM UNDIRKIATB. (Hirschfeld.) 

1, 2, corpora geniculata and commencement of optic tract ; 8, 4, divided cms cerebri and optic 
thalami ; 6, 6, corpus albicans and tuber cinereum ; 7, splenium of corpus callosum, showing its tranivene 
fibres ; 8, 0, longitudinal and oblique fibres of under surface and borders of fornix, going to form its 
anterior and posterior crura ; 10, the lyra ; 11, 12, anterior eras of fornix and oorpus albicans ; 18, trans- 
verse commissure out short where it is bending backwards into the lenticular nucleus and optic thalamus ; 
14, 16, 16, posterior eras of foraix, corpus fimbriatum, and uncus of gjras uncinates; 17, dentate 
convolution ; 18, 19, descending and posterior coraua of the lateral ventricle seen from below, the latter 
showing the hippocampus minor or calcar avis ; 20, under surface of oorpus callosum, showing the forceps 
major and minor, and the tapetum ; 21, 22, beak and rostrum of the corpus callosum ; 28, lenticular 
Dodeiis, externally to which are seen the daustrum, and the insular and opercular oonvoluUona. 
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Fies. 51 , 625, 544.— MUiAL HBcnoN OF BNTiAii B&AiK. (Sappey, Hirachfeld.) 



1, S, frontal and temporal poles ; 8, convolution of oorpua oalloaum ; 4, 6, quadrate and eoneate 
lobules, separated by the internal parieto-oodpital fissure, 7 ; 5, nuuvinal convolution ; 8, calloeo-maiiB^nal 
fissure ; 0, 10, 11, 12, corpus oalloeum. with it genu, beak, and splenium ; 18, 14, fornix ; 16, its anterior 
orus passing down in front of the foramen of Monro, 16, and behind the anterior oomntissure, 24, to the 
corpus albicans, 17, in which it twists upon itself to reosoend to the optic thalamus, forming the bundle of 
Vicq d'Asyr ; 18, septum luoidum ; 10, choroid plexus ; 20, 21, pineal gland and its superior peduncle or 
stria pinealis ; 22, middle or grey commissure on inner surface of optic thalamus ; 28, tuberoula quadri- 
gemina ; 25, 26, aqueduct of Sylvius and valve of Vieussens or superior medullary velum ; 27, fourth 
ventricle ; 28, 29, inferior vermis and arbor vit» of cerebellum ; 80, 81, tuber dnereum, infundibolum, and 
pituitary body ; 82, optic nerve ; 88, 84, section of pons and medulla. 

FlO. 552.— OPTIC THALAMUS AKD MKSOCSPUALON 8BBN KROM BBUIND. (TestUt.) 

1, third ventricle ; 2, pineal gland hooked up, with the strife pineales on either side ; 3, trigonum 
habenulae ; 4, pulvinar of optic thalamus ; 5, 6, 7, corpora genioulata externum A internum, and optic 
tract; 8, 9, 10, 10', nates and testes, with the anterior and posterior brachia; 11, cms cerebri; 12, pons 
Varolii ; IS, 14, 15, 16, valve of Vieussens, with the superior peduncle of the cerebellum, the origin of the 
fourth nerve, and the fillet ; 17, fourth ventricle ; 18, 19, middle and inferior peduncles of the cerebdlum. 

FlO. 658.— TtIS DURA MATKR AKt> NBEVH PIBRCIMO IT, AKD TBB BUIDSIS. (Sappey.) 

1, falx cerebri with the superior and inferior longitudinal and straight sinuses ; 2, 4, 6, 7, 8, tight 
half of the tentorium cerebelli seen from underneath ; 9, 10, 11, 12, latenJ and sigmoid, superior and 
inferior petrosal, and occipital sinuses ; 18, folx cerebelli ; 14, optic nerve ; 15, 16, 17, IS, 8rd, 4th, 6th, and 
6th nerves ; 19, 7th and 8th nenes ; 20, 9th, 10th, 11th nerves ; 21, 12th nerve ; 22, 28, the 1st and 2nd 
cervical nerves ; 14, upper extremity of the ligamentum denticulatum ; 25, the venn OalenL 

FiQ. 555.— TUB supBRiOR ocapiTAL voRAMBK. (Hlrschfeld, Macalister.) 

I, optic nerve ; 8, 4, 5, 6, third, fourth, fifth, and sixth nerves ; 7, 8, 9, the three divisions of the 
fifth nerve ; 10, opening for infundibulum ; 11, free border of tentorium cerebelli. 

Fie. 564.— TUB SPINAL CORD AND ITS RBLATIONS AS 8BBN FROM IN FRONT. (HirSChfeld.) 

A, superior longitudinal sinus ; B, C, D, ramifications of the anterior, middle, and posterior 
cerebral arteries ; E, F, vertebnJ, and basilar arteries ; O, the vertebral artery in the series of foramina in 
the transverse processes ; H, anterior spinal artery ; I, internal carotid artery. 

1, 2, 8, 4, frontal and temporal lobes, pons Varolii, and medulla oblongata ; 5, olfactory nerve ; 6, 
optic chiasms t 7, third nerve ; 8, fifth nerve ; 9, sixth nerve ; 10, facial and auditory nerves ; 11, glosso- 
pharyngeal, pneumogastric, and spinal accessory nerves ; 12, hypoglossal nerve ; 18 to 18, the conjoined 
anterior spinal arteries ; 14 to 14, ligamentum denticulatum ; 15, ligamentum centrole ; 16, 16, anterior 
roots of the spinal nerves ; 17, 17, anterior divisions of the spinal nerves ; 18, 18, ganglia on the posterior 
roots ; 19, 20, 21, 22, cervical, brachial, lumbar and sacral plexuses ; 28, 23, 24, cervical portion of the 
sympathetic, showing the three cervical ganglia and cord of communication, ascending branches runninfc 
on the internal carotid artery, and communications with the cervical plexus ; 25, 25, 26, 26, thorado 
portion of the sympathetic and communications with the intercostal nerves ; 27, 27, 28, 28, lumbar and 
sacral portions, and communications ; 29, 80, greater and lesser splanchnic nerves ; 81, coccygeal ganglion, 
or ganglion impar. 

FlO. 566.— TUB SPINAL CORD AND ITS RBLATIONS AB BBBN FROM BBHIND. (HirSChfeUl) 

A, B, C, vertebral artery, with its posterior inferior cerebellar, and posterior spinal branches. 

1, 2, 8, 4, sections of optic thalamus and of the pedundes of the cerebellum, tubercula quadri> 
gemina, and floor of the fourth ventricle ; 5, fourth nerve ; 6, linea transversn and auditory nerve ; 7, glosso- 
pharyngeal, pneumogastric, and spinal accessory nerves ; 8, hypoglossal nerve ; 9, 9, the continuation of the 
posterior spinal arteries along the whole length of the oord ; 10, 10, ligamentum denticulatum ; 11, 
ligamentum centrale ; 12, 12, 18, 18, the posterior roote of the spinal nerves and thdr ganglia ; 14, 14, 15, 
15, posterior and anterior divisions of the spinal nerves. 



PRACTICAL QUESTIONS ON PART III. 



HEAD & NECK. 

73. Feel th^ pulsations of the frontal, supraorbital, temporal, posterior 
auricular, and occipital arteries, and trace their course. 

74. Trace the course of the supraorbital, supra-trochlear, auriculo- 
temporal, posterior auricular, and great & small occipital nerves. 

75. Trace the lines of the superior longitudinal and lateral sinuses, And 
mark the lowest levels of the anterior, middle, and posterior lobes of the brain. 

76. Find the bregma, trace the line of the fissure of Rolando, and 
ihdicate roughly the position of the cortical centres for the muscles of the 
upper and lower limbs, and the face. 

77. Show where the anterior branch of the middle meningeal Artery 
crosses the anterior inferior angle of the parietal. Point out the thickest 
and thinnest parts of the skull. 

78. Look into the external auditory canal, and examine the membrana 
tympani. 

79. Put your finger upon the infraorbital & mental foramina. 

80. l)raw th^ lines of the facial artery and its principal branches, and 
show where its, and their, pulsations can be felt. To. what depth do you 
drive the pins in the suture for hare-lip, and why ? Draw the line of the 
facial vein. 

81. Show the course of the lachrymal canals, and indicate the poaitidn 
of the lachrymal sac. How would you open the latter ? Show the tendo 
oculi. Feel the pulley of the superior oblique. 

82. Draw the lines of Steno's duct, and of the facial nerve <& its principal 
branches. How would you open an abscess over the ramus of the jaw ? 
Find the aperture of Steno*s duct in the mouth. 

83. Show where, and how, you would tap the antrum. 

84. Show the ranine veins, and indicate the position of the ranine 
arteries, and that of the sublingual artery on the floor of the mouth. 

85. Examine the throat, and explore the posterior nares. Show 
externally the position of the tonsil. Where would you divide the gustatory 
nerve ? 

88. Trace the course of the external jugular vein. 

87. Feel the hyoid bone, the thyroid <& cricoid cartilages, and the 
crioo-thyrioid interval. Show the position of the lobes and isthmus of the 



thyroid gland. Mark imt thf 
above and Mow the isthmiiw, 

88. Draw the line nf thi 
artery upon ChaBHaignw'" tubercle, 
the omohyoid ? Where, and how, ' 



Inr l! 



yneotimiy. and For trat-hpntniny 



1 carotid artery, and compress the 
At what level in the artery crossed by 
vould you tie it ? 

89. Demarcate the triangle formed by the two bellies of the digastric 
& Btylo-hyoid. Show the position of the several structures it contains. 
How would you cut down upon the lingua! artery ? 

90. Feel the pulsation of the subclavian artery, and compreee the arteiy 
on the first rib. Where, and how, would you tie the artery? Indicate the 
position, with reference to the artery, of the vein, the cords of the brachial 
plexus, and the omo-hyoid muscle, 

91. Mark the course oF the chief superficial nerves of the neck, and that 
of the spinal accessory nen'a 



THORAX. 

82, Map out on the front of the chest the position of the heart and 
great arterial & venous trunks. Show how high the left innominate vein 
may rise in the child's neck. 

93. Map out the lungs. Show how high the apex of the lung rises in 
the neck. 

94. Show the point of division of the trachea. 

95. Draw the line of the internal mammaiy arteiy. 

96. Map out the pectoral muscles, and show the direction of their fibres. 

97. Count the ribs & intercostal spaces, and show where you would tap 
the chest. Which rib can you immediately identify ? (The second, since it 
lies opposite the transverse ridge which marks the junction of the manubrium 
with the body of the sternum.) If called upon to do so, where would you 
tap the pericardium ? 

98. Count the spines of the vertebwe, and indicate the correspondences 
of the principal spines. How would you easily identify the spines of the 
third, eleventh, and twelfth dorsal, and fourth lumbar vertebne ? 

99. Point out the vertebra promtnens, and feel the bilid spine of the 
second cervical vertebra. Feel the transverse process of the atlas. 

100. Mark out the scapula with its spine, and the acromion process. 



APPENDIX. 



BASILAR ABTEBY 



BRANCHES : 

COLLATERAL : 



Anterior Inferior Cerebellar - Along 
Superior Cerebellar 
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TERMINAL: 

Posterior Cerebral - 



INFERIOB THYROID ARTERY. 
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1 CsBTicaL - Ascends betireen 
majori gi'SB hr.unhas to den 
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PHE CLASSIFICATION OF JOINTS. 



y bo diridod ii 



kS. Skkeita - The intarlookiDg pFooeassB are imnlli 
8. LiHBMA - The articular Burfacen 
,^ , othpr. - ¥.x. : Fren. 

c "" ^ Sutarft Nothft or False Suture - A more apporition of rough 




SYNARTHROSES — The bnnei are Immoreahl; InterloeVoil, an^ aro In aUnrt imme. 
diiito contact, being separated only by a thin layer of porioetenm termed iha 
Butural lignroent, ncd, at the base of the akall, by a thin layer of canila^. - The 

Sutura Vera - The bnnea present a aerisB of prtxmifieB h indentatioaB, whn* fit i* 

wkh I'Hiih other. The eubvarietii'ii nre the: 

8. Dent*Tji - The interlnciting prooeaaee are liirjt« 4 ramified. - Ex. ; Sagilla! i*- 



>-paiifMl taturi. 
rarfaoea. - The 
ire the: 



8. SquAHOti. - CoDBiderBble overlapping of extensively bevelled BDrfaceB. - 

Tempore-parvlal tuturt 

S. IIakuokici. - AppoBition in the moBJal lino of two symmetTJoal & vertically cat 

jarfacoa. - El. ! Arlictilaliim bttwttn Iht tiiv kalv/s of Ikt upftr pt». 

Schindylesis - a thin plata of bene fa received inui a eteft formed by Ehe Beparatioa 

uf the Cno plates of another bone. - Bk. : Arti^alatiBn of Iht roOrmm o/lkr ifhtmtU 

■with Ikt MBur. 
Gompbosis - The implantation of the teeth into the alveolar prooesses. 



AMFHIARTHROSES — The bones are bonnd toFrether a/moif immoveahly by mean) of 
tromoly eiiherenl to each bone, mid bv sirunj 
.aes ihi; hi lionlnr aurfaces ore partly eorered h^ 
re partly lined with synovial membraue. Th* 
mhle the Bynarthroaea, the other olata rcaemble 
the diarthroan. 



L 

^H DIABTHROSES — The bones are bonnd together by means of eilemal lignmenta lined 

^^t with Bjiiovini membraoo, tind the articnlar jarfacea are oorared with canilafftt. 

^^^ Plates ur rings of fibro-oartila)(e nre sometiinea inclnded within the articnUr 

^^^B osvity, which cavity they occaaioaally divide int^i two diatinot parta. - Th* 

^^H arthrodin having recently been subdivided by Cruveilbier into arthroilin proper, 

^^^V condyloid artionlations, i artionlalJonB by reoiprocal rennptiun, Che varieticeeC 

^^^B the diarthroaes rna; new be ennmerated aa fullowa (in the order of decreannf 

^^^H^^_ variety & deoreafing extcot of Che noremeoM they admit) - i 

^^^^^^H Enarthroses - Globalar head received into a cup-shaped cavity. Welt deRned c*r*>- 

^^^^^^ ciroumdootion, 4 ro'tition. - Ei'; //ip-joiJ. 

^ — ArtiCulationa by Reciprocal Reception - Articntar aarlacos inveraelv convex ia 

□ue direotiuQ & i-oncare iti the alhcr. Capaalar ligament leas perfect A complete 

than in the enarthroses. The murementa are flexion, eitenfdon, adduotioB, ak- 

duDtiuu. 4 ciroumduction; tboro is no of axial rotation. - Ei: Artieulatienefliu 

l4/t r«-» mdatarfal bitu of Ihe Ikumh anth iMr Irafamm. 

\ Condyloid ArticnlationS - Ovoid articular head, or condyle, received iuto ftR 

' elUptiual uavity. Strong antarior, puaterior 4 lateral liiraments. FlexiiiD 4 tx- 

tODBion very Troo; adductiun, abduucioii 4 cirouindnccion, rather leas su; 00 

axial rotation. Ki; WriUfdiU. 

f^i-nglymi -Trochlear sarface on the one hand, cavity of reciiptiaii to correapond, oa 

the other. Strung lateral li)fBcnentSi anterior 4 posterior ligauieuia bat 

Blightly marked. Fk-xian 4 extension only. Ex : Elbiftr-jtim. 

Dlarthroses Rotatorli - Pivol-Iiko process taming in an oeteo-fibriRis rin^. or 

ualeo.librona ring ratating upon an axial process. Rotatory tnovementa only. 

Ex : Supmor &• inferiar tadia-ulitar arliitt^ninu. 

Artfarodise PlOpet - Atlicular nirrsoDB flnc or nearly ao. Thin 4 looee ospealM. 

Onlv glidixin movement*, -nWcXi moieTOPiaa «e never verv extendve. Ki 



1149H;:) 



